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MR. SERVICE DEALER: 
you’re ridin’ high, wide 
an’ handsome 


HOT OFF THE PRESS! 
The Sensational New RAYTHEON 


TRANSISTOR APPLICATIONS BOOK 


116 poges — over 50 practical applications — 
complete how-to-do-it instructions. Available from 
your Raytheon Tube Distributor or send 50¢ to 
Department P7, Raytheon Manufacturing Company, 
Newton 58, Massachusetts 


MAKE THE MOST OF IT! 


Once again, Raytheon is telling your story, this 
time to the 26,450,000 readers of LIFE Magazine 
(September 12 issue) and, once again, you have a 
golden opportunity to cash in on this great, national 
promotion. All you need to do is tie in with this dra- 
matic, colorful, full page advertisement. Use Raytheon 
decals, blow-ups of the ad, displays and local adver- 
tising to show customers you are the capable service 
dealer we're talking about. You'll increase your 
volume and profit and boost your neighborhood 
prestige to an all-time high. 

Your Raytheon Tube Distributor will be happy to 
help you plan a tie-in campaign that will prove most 
effective. Call him today. 


An Invitation... 


To men who want to "go places” 


in TV SERVICING 


Find out about this NEW, 
ALL-PRACTICE WAY 


of becoming a Professional 


ITV SERVICEMAN 


If you have some Radio or Television 
experience, or if you know basic Radio- 
Television principles but lack experience — 
NRI’s new Professional Television Serv- 
icing course can train you to go places in 
TV servicing. This advertisement is your 
personal invitation to get a free copy of our 
booklet describing this training in detail. 


Learn-by-Doing ‘‘All the Way”’ 
This is 100% learn-by-doing, practical 
training. We supply all components, all 
tubes, including a 17-inch picture tube, and 
comprehensive manuals covering a thor- 
ough program of practice. You learn how 
experts diagnose TV defects quickly. You 
see how various defects affect receiver per- 
formance—picture and sound; learn causes 
of defects, accurately, easily, and how to fix 
them. You do more than just build circuits. 
You get practice recognizing, isolating, and 
fixing innumerable troubles. 

You get actual experience aligning TV 
receivers, diagnosing the causes of com- 
plaints from scope patterns, eliminating 
interference, using germanium crystals to 
rectify the TV picture signal, obtaining Be ‘ 
maximum brightness and definition by Train af home easily, quickly, for TV's top servicing jobs. NRI's 
yroperly adjusting the ion trap and center- ‘ i “i 7 . , 
Ce cana, ete .— can’t ete on this Professional Television Servicing course includes a 17-inch picture 


or even several pages of this magazine to 


Het oll the caretainr enpalbinds yeu ant. tube and all other tubes and components to build a complete TV 
UHF & COLOR TV Making New Boom Receiver, Oscilloscope, Signal Generator, H.F. Probe. Complete 


Installing front-end channel selector strips training, including all equipment, available now for a low intro- 

in modern UHF-VHF ‘Television receivers . 

and learning UHF servicing problems and ductory price—under $200 on easy terms. 

their solution is part of the practice you get. 

To cash in on the coming color TV boom 

you'll need the kind of foundation in knowl- » 4 : : _ 

edge and experience this training gives. National Radio Institute, Dept. 5JEI 

16th and U Sts., N.W., Washington 9, D. Cs 
Get Details of New Course Free 

Once again—if you want to go places in TV 

servicing, we invite you to find out what in TV Servicing.”’ 1 understand no salesman will call, 

you get, what you practice, what you learn 

from NRI’s new course in Professional 

Television Servicing. See pictures of equip- 

ment supplied, read what you practice, 

Judge for yourself whether this training 

will further your ambition to reach the top Address 

in TV servicing. We believe it will. We 

believe many of tomorrow's top TV serv- ; 

icemen will be graduates of this training. City Zone State 

Mailing the coupon involves no obligation, APPROVED MEMBER NATIONAL HOME STUDY COUNCIL 


Please send my FREE copy of “How to Reach the Top 
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RADIO & TELEVISION NEWS 


paula eal at gainer 


Camera Man Radio Shop 


Set Design \' 


Ever thought of the jobs to be had, the money to 
be made, in the billion-dollar fields of Television, 
Radio, Electronics? If you think of those things 
while the hours drag on in an uninteresting, 
small-pay, no-future job— or while checking over 
the bills you've got to meet— maybe “getting into 
Television” is your answer. 


NO PREVIOUS TECHNICAL EXPERIENCE NEEDED! 
But you don't know an Ohm from an omelet! You've never 
hendied a soldering iron! Don't let all this bother you— 
thousands of such men heve come to us for help. WHY 
NOT YOU? We teach from the ground up. Thoroughly. 


KEEP YOUR PRESENT JOB — while we prepare you 
in your spore time at home. In fact, before you finish 
ovr program, you may be earning extra money in your 
spare hours so thet you earn while you learn. Neighbor- 
heed TV and radio sets to be repaired and adjusted can 
bring in handsome extra income 


HAVE YOUR OWN HOME LABORATORY — Set up your 
own home laboratory and de over 300 practical construc- 
tion and test procedures. Run off our specially-prepared, 
Holly wood-produced movies to speed your progress. You 
get clearly illustrated lessons. You use the remarkable new 
ELECTRO-LAB*— which makes wiring-up problems almost 
sure-fire. It's all so interesting thet your training program 
moves along quickly —vuntil you're ready to start on that 
real future you've always wanted 


WE HELP YOU GET STARTED 


Electronics is alive with opportunities. Our twenty-four- 
year-old training orgenization has meny contects with 
employers whe are very pleased with DTI graduates. We 
help you get started! 


DON'T DELAY! FF. 
GET ALL THE FACTS! 
_ MAIL COUPON NOW! 


* Trademork 


ways 
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DeVRY TECHNICAL INSTITUTE CLECTROMKCS 


4141 Bel iA , Chi 41, i. . 
mont Ave icago Dept. RN-9-4 


Do You Realize ' What a Career 


~ TELEVISION 


COULD MEAN TO 


LEARN, THEN EARN IN YOUR 
OWN WORKSHOP AT HOME. 


If you can't come to Chicago, let DT! come 

to you! With movies that clear up “mysteries” 

right before your eyes, with clearly-illustrated 

lessons explained in simple language, with 

commercial parts to build laboratory equipment, 

with 300 experiments to give you the practical 
HOME MOVIES ‘‘feel,”” you get a training that's complete. 
BUILD YOUR OWN OSCILLOSCOPE! It's one of the most 
useful pieces of testing equipment in the TV field and 
essential for proper servicing of TV sets. You build if, It's 
yours to keep. You don't have to buy ene when you geo 
inte business. 


BUILD YOUR OWN VACUUM-TUBE VOLTMETER, And 
keep it te do servicing jobs in your spare time. One home 
program even includes building your own 21-inch TV 
set! All of these activities give you real, practical experi- 
ence—and enable you to be properly equipped to ‘set up 
shop" er get a good job when your pregram ends — when 
you're ready te step inte the big opportunity fields of 
Television, Redie and Electronics. FIL OUT THAT 
COUPON NOW! IT DOESN'T OBLIGATE YOU IN ANY 
WAY. GET THE FULL STORY OF WHAT CAN BE AHEAD 
OF YOU IN TELEVISION. Also, velveble information fer 
young men facing military service 


"One of America's 
Foremost Television 


VACUUM TUBE 
VOLT METER 


| would like your valuable information-packed publication showing 
how | con get started toward a good job or my own business in 


Television-Radio-Electronics. 
Nome. 
Street__. 


City. 
3 OTI'S training is evaileble in Canede. 


September, 1955 
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CHICAGO 41, ILLINOIS 
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/ 
FOR FAST, ACCURATE TUBE TESTING 


From its scuff-resistant Jacksonite finish to the sensational 
new plug-in accessory feature, the Jackson Forty-Niner 


” 


has been “‘service-engineered” from start to finish. All 
modern tubes—even the very latest 600 mil types are 
tested rapidly and accurately. Accessories are installed 
or removed in jiffy time. You have in one instrument 
the basis for making all kinds of tube and component 
checks. See it at your distributor’s today. Learn how 
you can buy the basic tester now, then add your choice 
of low-cost accessories at any time. 


These Low-Price Plug-In Accessory Kits Now Available—More To Be Announced Soon 


~ 


. 


< 

Model P4968 Plug-in Kit-— Model 49N High Resistance Medel 49C Filament Cur- Model 49® Selenium Recti- Medel 495 Auxiliary Tube 
Readies your jackson Forty- Sherts Tester—Sheows the rent Tester Shows the fier Tester—Accurately tests Secket Kit-——Iincludes pone! 
Niner fer eny of the plug-in value of interelement leakage actual filament current being all selenium rectifiers rated with sockets for 4, 5, 6, com 
eccessories, tncludes |0-con- from 250,000 ohms to 2 meg- drawn by the tube under test from 20 to 650 ma. ot 25 te binetion 7, ond subminicture 
fact secket, and complete ohms, Lets you select tubes to Hos three ranges from 500 mils 300 volts. Avtomoticelly re- 7 and & pin tubes. Plug-in 
wiring jastructions Shorting any predetermined leckage full scale, to 5 omps ful! sole turns to tube tesf pesition convenience for regular ond 
plug included so tester moy be value. Uses Model 49 Shorts An important test especially when not in use. Plug-in con aviliory ponels. $11.95 net. 
used without any accessory Test Lamp as indicator. Only with series-ttring filament venience. Includes test leads Subminiature sockets only, for 


piveged in. Only $2.95 net. $6.95 net. tubes. Only $14.95 net. Only $17.95 not. regular pone!; $1.95 net. 
"Cowiee Engineered Toate Equighmends 


Sold by leading electronics distributors 
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FROM THE 
BOOK-OF-THE-MONTH CLUB 


MAY WE SEND rou—without charge—Any ONE OF THESE 


MusIc~APPRECIATION RECORDS 


to demonstrate how much you can enhance your 


enjoyment of any great work of music when you 
are properly primed about WHAT TO LISTEN FOR 


ON ONE SIDE there is a full per- 
formance of a great musical 
work. The records feature or- 
chestras and soloists of recog- 
nized distinction tn this country 
and abroad. You listen to this 
performance first, or afterward, 
as you desire, and then 


ON THE OTHER SIDE is an illu- 
minating analysis of the music 
with the themes and other main 
features of the work played sep- 
arately with running exp/ana- 
tory comment, so that you can 
learn what to listen for in order 
to appreciate the work fully 


His NEW tea is designed for 
aa who enjoy good music 
but who are aware, too often that 
they do not listen to it with complete 
understanding and appreciation. It 
is really a highly enjoyable form of 
self-education in music—for every 
member of the family. Here is a 
letter typical of thousands received 
trom JARMILA NOVOTNA, 
“Music 


but 


it came 
Metropolitan Opera star 
life 
until | heard my first Musi 


has been my whole not 
Appri 
ciaTION Recorp did I realize how 
much | had been missing when I 
listened to orchestral music. I sub 
scribed originally for my son, but 
quickly found that my own enjoy 
ment of orchestral music was in 
creased tar beyond what I dreamed 


possible 


YOU SUBSCRIBE BUT TAKE ONLY 
THE RECORDS YOU WANT ...A new 
Musk 
iBsuc d 


month, preceded by an announce 


Appreci Recorp is 


ATION 
for subscribers only—every 
ment written by the noted composer 


and music commentator Deems 
Taylor. After reading this descrip 
tive essay you may take the record 
as you decide it the tine 
not oblidated to take any 


And 


or not 
You are 
specified number of records 


September, 1955 


you may stop the subscription at 


any time you please! 


TWO TYPES OF RECORDS ARE 
avanasie Al! Music-Apprecta- 
Recorps high-fidelity, 
long-playing records of the highest 
quality—33% R.P.M. on Vinylite. 
They are of two kinds 
called Standard Record 
which presents the per- 
formance on one side, the analysis 
This is sold at $3.60, 
to subscribers only. The other is an 


TION are 


first, a so- 
a twelve 


mk b disc 
on the other 


Analysis-Only Record—a ten-inch 
disc—priced at $2.40. The latter is 
made available each month for any 
subscriber who may already have a 
satistactory long-playing record of 
the work being presented. (A small 
charge is added to the prices above 
to cover postage and handling.) 


TRY A ONE-MONTH SUBSCRIPTION 
—WITH NO OBLIGATION TO CON- 
TINUE Why not make a simple 
trial, to see if these records are as 
pleasurable and as enlightening as 
you may anticipate? The first rec 
ord you choose will be sent to you 
at once—at no charge. You may 


end the subscription immediately 


atter hearing this record, or you 


may cancel any time thereafter. 


; Richard Strauss’ TILL EULENSPIEGEL’S 


MERRY PRANKS 


Smetana’s THE MOLDAU ‘on one 12° vise) 


George Szell, conducting The Music Appreciation 
Symphony Orchestra 


Prokofiev's CLASSICAL SYMPHONY 
Britten’s YOUNG PERSON’S GUIDE 
(ON One 12” o18sc) TO THE ORCHESTRA 
Alfred Wallenstein, 


The Music Appreciation Symphony Orchestra 


conducting 


J.S. Bach’s suite FoR ORCHESTRA NO. 3 
IN D MAJOR 


George Sxell, conducting The Music Appreciation 
Symphony Orchestra 


Wagner's OVERTURES TO TANNHAUSER 
(On One 12” Isc) «=and DIE MEISTERSINGER 


Normen Del Mar, conducting The London Symphony 
Orchestra 


Schumann's PIANO CONCERTO 
IN A MINOR 


Eileen Plissler, Pianist 
Thomas Scherman, conducting The Little Orchestra 


Mendelssohn's viotin CONCERTO 
IN E MINOR 
Fredell Lack, } 


Alexander Smaliens, conducting The Stadium 
Concerts Symphony Orchestra 


limit 


MUSIC-APPRECIATION RECORDS 


36-9 


«© Book-of -the-Month Club, Inc 
345 Hudson Street, New York 14, N.Y 


Please send me at 


It 
b any 
Alec 
ar 
free in 


AS 


Straws’ Ti e! 
and Smetana’s The 


Backs 


M 
M ‘ 
M ‘ 


ADDRES# 


the Music-Arreectation 
checked below and enter my name in « Trial Subscrip 
Music-ArraectaTtion Recoss under the conditions stated at 
le understood that, as « subscriber, | am not obligated to 
specified number of records, but may take only these | want 


once without charge 


I may cancel my subscription after hearing this firet record, of 
time thereafter at my pleasure 


but the introductory record is 


any case 


MY FREE DEMONSTRATION RECORD PLEASE SEND ME 

(_) Preketier's Symphony (|) Sebemans's Concerts 
aed Britten 1 Gerdes 

Seite tor Orobestva «= |_) Wageer's Overteres { | Mendetssete s Concerts 


(PLEASE PRINT) 


+ 


Fn the RECORD. 


THE 


THE $50,000.00 S.O.S. HOAX 


HE Eastern seaboard was electrified 

several weeks ago by distress signals 
reporting that a fishing boat was afire 
and in immediate danger of sinking. It 
followed with a report that a “foreign 
submarine” in the area had spotted 
the fire and had rescued several mem- 
bers of the crew, etc. 

The U.S. Coast Guard and many 
other emergency services combed the 
designated area for many hours and 
conducted an exhaustive and costly 
search for signs of wreckage, survivors, 
or at least an oil slick which might 
provide some clue as to the fate of the 
vessel and its crew. 

After many hours of fruitless search, 
reporters in the dailies suggested the 
possibility that no such vessel had been 
in distress and that “some ham sta- 
tion” operator probably was guilty of 
sending out the fake message for kicks. 
This conjecture on the part of the daily 
press, based strictly on a very remote 
possibility, caused a great deal of harm 
to the radio amateur and his prestige 
in the eyes of the public. What is even 
more shocking is that later, after the 
clandestine operators had been caught 
and had confessed, these same news 
reporters did not even have the cour- 
age or decency to apologize or retract 
their inference that a radio amateur 
operator was probably the cause of 
the hoax 

Actually, the two 
were responsible for the fake 5.0 
didn't even know the front end of a 
screwdriver, let alone have any know!l- 
edge of communications or the opera- 
tion of a transmitter, These individuals 
had, according to the final story, been 
on a beer binge and in seeking a hide- 
out to serve as sleeping quarters for 
the night had trespassed aboard a fish- 
ing boat which was at its mooring and 
on which one of them had previously 
worked. 

The two of them were said to have 
first discussed Cistress signals and had 
let their curiosity lead them to the 
controls of the transmitter. After “fid- 
diing” with these controls, one of them 
after capture insisted that they had no 
idea that the transmitter had been 
turned on. This, of course, was ridicu- 
lous, as was later shown 

These violators of the airways were 
then held in high bail for action by a 
Federal grand jury. They were charged 
with operating a radio station without 
a license and with sending false mes- 
sages 

It was 


young men who 


estimated that this 8.O.S. 


hoax cost the taxpayers over $50,- 
000,00. That's bad enough, but insofar 
as the radio amateur or ham is con- 
cerned, it would be almost impossible 
to estimate the amount of ill will, 
seeded in the public mind, created as 
a result of sheer stupidity and conjec- 
ture on the part of the press 

It is an old, old story that amateur 
radio has received much more than its 
share of blame for improper operations 
of many sorts. In the early days of 
television, as we all well know, hams 
were immediately damned by the TV 
viewer for every interruption or dis- 
figurement of TV pictures. Here, again, 
the daily press did not take the trouble 
to learn all of the facts before putting 
the blame on the ham in their columns. 

To have this latest distortion of ham 
radio, we think, is a great injustice to 
the rank and file amateur who, without 
question, has in practically every case 
completely removed spurious radia- 
tions, etc. from his equipment so as not 
to cause interference to TV receivers. 
Occasionally, there are bonafide in- 
stances where such interferences still 
remain, But, according to every con- 
ceivable source of reliable information, 
including the FCC, such interference 
is now almost a thing of the past. 

We think it’s about time that the 
newspapers exercised a bit of common 
sense when dealing with copy involving 
technical things like communications. 
At least, we feel they should wait for 
the facts before damning the network 
of noncommercial radio that has done 
so much through the years to justify 
its existence and the respect of the 
public. Perhaps our newspapers will 
some day recognize amateur radio at 
its true value and quit blaming the 
“ham” whenever the necessity arises 
for “sensationalism.’ 


Phonorama 


The early history and development 
of the phonograph will be featured at 
our display in room 514 at the Hotel 
New Yorker, New York City during 
the four day “Audiorama” beginning 
on Thursday, October 13. Our read- 
ers are urged to visit this display and 
demonstration of cylinder and disc 
phonographs from out of the historical 
past. These forerunners of the high- 
fidelity phonograph pay tribute to the 
audio pioneers of yesteryear. The 
genius of Edison, Berliner, Johnson, 
Tainter, and Bell is reflected in this 
exhibit. We will be pleased to have 
you Gop im. soe c's th bee OR 


are invited by 


As always, Electro-Voice is FIRST! Now E-V 
sponsors this unique ond exciting contest. For o 
lifetime after this glorious listening experience 
you will judge music reproduction equipment by 
its ability to approach the perfection already 
achieved by E-V sound matched high fidelity 
components and loudspeocker systems! 


WIN this Double-Size FIRST PRIZE! 


Week-End with High Fidelity ALL- 
EXPENSE-PAID week-end trip for 
two... from wherever you enter the 
contest to Electro-Voice—the Home 
of High Fidelity! Take part in the as- 
sembly of your own wonderful prize, 
if yon wish. 


Lifetime of High Fidelity Music with 
your own incomparable Patrician 4- 
way audio reproducer and the beauti- 
ful Peerage console complete with all 
equipment! 


9 MORE PRIZES! 


3 SECOND PRIZES . . . magnificent E-V 15TRX 
15 in. three-way speokers! 
3 THIRD PRIZES . outstanding E-V 12TRX 
12 in, three-way speckers! 
3 FOURTH PRIZES . powerful E-V 12TRXB 
12 in, three-way speakers! 


Just two pleasant steps: (A) Hear E-V high fidel. 
ity demonstrated by your E-V Distributor. (B 
Fill in and mail the officiol entry blank, provided 
by E-V Distributor. (Be sure the salesman signs 
your entry blank.) Contest closes at midnight, 
September 30, 1955. Starts August 1, 1955. 


Elecho Voice 


Gentlemen: I want a chance to win a “Week- 
End with High Fidelity.” Please send me the 
names of nearest participating E-V Distributors 


ELECTRO-VOICE, INC 
BUCHANAN, MICHIGAN 


Nome - 
Address . — —_ 
City . 


My neorest large 
trading center is 


— Zone__Sicte 


RADIO & TELEVISION NEWS 


the only COMPLETE 
catalog for everything 


1956 «x ALLIED in TV, Radio, Hi-Fi and 


Industrial Electronics 
324-PAGE ELECTRONIC SUPPLY CATALOG 


send for it today 


Get ALLIED’s 1956 Catalog —it’s complet 
up-to-date—324 pages packed with the 
world’s largest selection of quality electronic 
equipment at lowest, money-saving prices 
Select from the latest in High Fidelity systems 
and components; P.A. systems and accessories; 
recorders and supplies; TV tubes, antennas 
and accessories; Amateur receivers, 
transmitters and station gear; specialized 
industrial electronic equipment; test 
instruments; new build-your-own kits; huge 
listings of parts, tubes, transistors, tools, 
books—the world’s most complete stocks of 
quality equipment. Get every buying 
advantage at ALLIED: fastest shipment, 

expert personal help, lowest prices 

assured satisfaction. Send today 

for your FREE copy of the big 1956 

ALLIED Catalog 


© ATV & Radio Parts «© All Electron Tube Types 
© Test & Leb Instruments © High Fidelity Equipment 
© Latest Build-Your-Own Kits © Recorders & Supplies 
© PLA. Systems, Accesseries © Amoteur Stetion Gear 
« TV Antennas, Accessories © Tools and Books 
© Equipment for industry 


Send for the 
leading Electronic 


ALLIED RADIO Supply Guide 


World's Largest Electronic Supply House eke: AS ONE 
ALLIED RADIO CORP., Dept. 1-J-5 
100 N. Western Ave., Chicago 80, Illinois 


EASY-PAY TERMS HMI-Fl SPOCIALISTS 


Use our liberal Easy Payment To keep up with the latest and 
Plan-—-only 10 down, 12 best in High Fidelity, look to 
months to pay—-no carrying ALLIED. Count on ua for ail 
charges if you pay in 60 days the latest releases and largest 
Available on Hi-Fi and P.A stocks of Hi-Fi equipment. We 
units, recorders, TV chassis specialize, too, in TV supply 
test instruments, kits, Ama and are foremost in the field 
teur gear, et of Builders’ Kits. 


ultra-modern facilities for the FASTEST SERVICE IN ELECTRONIC SUPPLY 


] Send rree 324-Page 1956 aALLiep Catalog 


Zone State 


September, 1955 
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RADIO & TELEVISION NEW 


TV CAPACITOR SERVICING DATA 


For Every Manufacturer from A to Z 


FREE FROM SPRAGUE 


These two pocket-size manuals are the hottest 
radio-TV servicing guides ever produced. Both 
contain the most complete—-and the most up-to- 
date—capacitor replacement information avail- 
able ANY WHERE! 
Keep them both handy and you'll never have to 
thrash around for the right capacitor replacement 
information. Sprague makes them all, Sprague lists 
them all, and Sprague distributors know them all—all 
to help you handle every capacitor job rightevery time. 
What's more, you don’t have to pay a red cent for 
these valuable, expensive-to- prepare, expensive to keep 
up-to-date manuals, You can get them both FREE from 
Sprague distributors located in every sales area in the 
United States. We'll be glad to send you the name of the 
one nearest you. Or, for 10c to cover postage and mail- 
ing, we'll gladly send you the manuals direct from 
Sprague Products Co., 51 Marshall St., N. Adams, Mass. 


DON’T BE VAGUE,..INSIST ON 
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WORLD'S LARGEST CAPACITOR MANUFACTURER 


Sprague Products Co. is the Distributors’ Division of the Sprague Electric Co. 
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the complete line...a model 


J bs 
AR-1 


TF R=<-G the heavy duty rotor complete AR-2 
with handsome modern cabinet with METER 
control dial, uses 4 wire cable 


TR-2 in heavy duty rotor with 
plastic cabinet featuring “compass 
contro!” illuminated perfect pattern 
dial, uses 8 wire cable. 


TR-1 Za special combina. 
tion value consisting of complete 
rotor, including thrust bearing 
Handsome new modern cabinet with 
meter contro! dial, uses 4 wire cable. 


TF Re-414 same as 18-12 without 
thrust bearing. 


AR-22 


CORNELL-DUBILIER 


SOUTH PLAINFIELO, N.S. 


work for you 


for every need 


We cre going to make this the BIGGEST rotor 
year you've ever had! The COR ROTOR line is 
COMPLETE in every detail . . . featuring SEVEN 
MODELS....ATYPE FOR EVERY NEED! And 
backing up this Is the BIGGEST and most ex- 
tensive consumer campaign in all our history! 
Millions of TV viewers will see the CDR rotor 
proven and tested models... ALL 40% announcements on TV, pre-selling them for 
you. And a complete promotional kit of deal- 
er aids to help you sell and feature COR 
rotor. Handsome cabinet... dependable ROTORS! Plan now . .. for the BIGGEST COR 
ROTOR year ever! 


An outstanding group of rotors... three 


SHARPER TUNING than ANY other automatic 


performance... proven and tested by thousands 


and thousands of satisfied users. 


THe RADIART core 


CLEVELANO £13, ONnIO 


CABINART ’56 


MODEL 
MODEL 


MODEL 
=—s MODEL 65 


MODEL 
MODEL 
MODE | 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 5 

MODEL THE THE THE 
MODEL 


. storage 
MODEL for tape recorder, turntable, 
pose tecord changer, tuner, amplifier 


MODEL ond speaker, if desired. 

MODEL SPEAKERS SPEAKERS SPEAKERS 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 


© 16 NEW EQUIPMENT CABINETS CABINART SPEAKER SYSTEMS 


KIT 27% 
a os MODEL 27K 
KIT 80 MODEL 286K 
mit art? 
eiraris 
n71Kk3 @ 
KIT K.4.12 
KIT K-48 
KIT KST.1 
KIT KST.2 
KIT KST.3 
KIT KST.4 
KIT KST.S 
KIT KST.6 
KIT KST.7 
KIT KST.8 


© TWELVE NEW HI-FI KITS . . « EVEN A HI-Fl STORAGEWALL 


Kit KST.9? 


TURNTABLE BASE 
WITH LEVEL RECORD 
AND LEVELING CABINETS 
DEVICES 3 SIZES 


and NINE HI-Fi ACCESSORIES FOR THE SOUND ENTHUSIASTS. 


Each CABINART design is an engineer's CABINART ‘56 CATALOGS: 


answer to an individual hi-fi equipment 
storage problem. Each cabinet, prop- 
erly’ used, is a designer's expression of 


the elements of good furniture design. _ EQUIPMENT STORAGE 


if your hi-fi dealer does not stock . EQUIPMENT/ENCLOSURE KITS 

Cabinart, write for the name of our . REBEL HORNS & SPEAKERS 

nearest Cabinart dealer or mail order . THE CABINART STORAGEWALL 
Factory and Offices, B'klyn , N.Y. house. . HI Fi ACCESSORIES 


cabinart The pioneers in high fidelity radio furniture 


Cabiner? is @ division of G & H Wood Products Co., Inc, . 09 N. Tith Se. 2 Brooklyn 11, N.Y. 
RADIO & TELEVISION NEWS 
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6-C CRT G-C GRULLE G-C HIGH-VOLT G-C POCKET HEX G-C PRINT-KOTE 6-C “99” RUBBER 


DUO-DECAL TEST CLOTH ASSORTMENT TEST LEADS KEY WRENCH SET SILICONE RESIN GROMMET 
SOCKET ADAPTER = Various sss and paters. envy uly TViends; phone tips. Sev ES OS Pe ASSORTMENT 


plastic boa 


Wo. 9251 WET $1 95 We. 9114 NET $0.99 Wo. 9100 NET $3.00 No. 9124 NET $1.65 Wo. 14-2 NET $1.17 Wo. 9121 NET $0.99 


aE a 


G-C “99” SPRING G-C “99" WASHER G-C SCREW-STARTER G-C SPRAY-KOTE G-C K-27 G-C SPRAY-KOTE 
ASSORTMENT ASSORTMENT SCREW omven TUBE-KOTE PRINT-KOTE HAMMER-KOTE 


for all reg 1 & fiber washers, all ty Starts screws in tight s 


No. 9118. NET $0. 99 Ho. 9119 NET $0.99 No. 9148 NET $2. 10 Ho. “49-12 NET. $2. 7 lo. 14-6 "MET ‘$2. 17 Ho. 83. 12 WET $1. 83 


GENERAL 
= posh For These fe 
a RADIO-TV = 
SPEAKER SWITCH SERVICE AIDS sce 


ASSEMBLY KIT 


Wo. ae 17 CEMENT °° at Your Jobber = wate Hew fr vongoa, ot 


No. 9113 NET $1.30 
~ ee 7 
® — lt 


G-C PHONE DUPLEX G-C ALL-STEEL G-C KLEEN-TEX G-C HORIZONTAL G-C WUT & HEXHEAD G-C 7-PIECE 
JACK AND PLUG SERVICEMAN’S KIT CLEANER BAR GENERATOR SCREW STARTER ones apres SET 


For hi-fi and audio, ready-wired Large, roomy kit with 7 tools Sate, slow-burning. inexpensive Simple, accurate TV alignment For 4" & Vig" hen nuts, screws /y*, wall rack 


No. 9226 WET $0.90 Wo. 9052 NET $8.10 Wo. 11-G NET $2.10 Wo. 9149 NET $1.95 Wo. 9147 NET $1.50 No. ‘9208 WET $3.60 


be bids > at f 


G-C TV PICTURE G-C PRINT-KOTE G-C TV-RADIO G-C STANDARD G-C DELUXE TV G-C 7-PIN MIN, 
TUBE BOOSTER SOLVENT IRON CORE KIT TUNER SLUGS ALIGNMENT TOOL TEST SOCKET 


S-wire type, half moor ket Solvent for silicone resin 7 types, for 90% replacements No. 9095. t oon KIT ADAPTER 
Roll-type case with 16 tool Nass 


Mo. 9136 NET $1.50 Wo. 13-2 NET $0.33 Wo. 9141 NET $0.57 NET $0.30 Wo. 8280 WET $7.74 Ne. 9247 ‘MET $1.65 


FREE! /@@ 
y - 
Y GENERAL WY 
sl Complete, illustrated G-C Catalog. New eo 
> service aids. Send postcard today. * 
- ~- ] 


a | 


” 6-€ 9-PIN MIM, G-C MOTOROLA 
TEST SOCKET TV DIAL BELT 
ADAPTER Genuine replacement for tuners 


se.with alligator chips or pro 


No. 9249 NET $i ‘85 No. 196 WET $0.30 


GENERAL CEMENT MFG. CO. 


904 TAYLOR AVENUE © ROCKFORD, ILLINOIS 
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Insert elements in clip mounting on cross arm . . 

sure... presto! That's ic! No screws to loosen or lose. Dowelled > a7 
aluminum elements are held firmly for a life time of super per- 
formance. Part No. 426-0009. Stacked array Part No. 426-0009-2. 


2-WAY ASSEMBLY 


A versatile, sensitive, low-priced kit that may be assembled 
as a 6x 2 or 4x 4 unit. Enables you to give your customers 
super performance in unusual locations. Dowelled alumi- 
num elements. Part No. 426-0008. Stacked array Part 
No. 426-0008-2. 
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” PHILCO TUBES * 


IMPROVE THE 


” awe PHILCO CORPORATION 


* RADIO RECEIVER * « PHILADELPHIA 34 
’ 


Wwe 


SUPER CONICAL TV ANTENNAS 


Laboratory Designs are fully Field Tested 
Ideal for Replacements or New Installation 


New scientific design plus exhausting field tests in winds of hurricane velocity, salt 
spray and widely varying temperatures prove that new Philco Super Conical TV Antennas 
can ‘‘take it’! Here’s the antenna that out performs any equivalent type . . . meets all 
reception requirements for both color or black and white . . . regardless of location. Give 
your customers complete satisfaction. Recommend a Philco Super Conical ! See them... 
order them todav, at your Philco Distributor. 


NEW! PRE-ASSEMBLED QUICK RIG 


A 6 x 2 stacked antenna package with auxiliary “V" element 
for vastly improved reception on high channels. Easy to erect 
and durable. Top fringe area performance. Solid aluminum 
elements— factory assembled for quick on-the-spot rigging. 
Stacked array package. Part No. 426-0010-2. 


NOW! For the first time ... YOU EARN YOUR 
CHOICE OF VALUABLE PREMIUMS THROUGH PHILCO’S 


DEALER’S CHOICE 


Yes, you can’t lose in this fabulous new Philco Parts and Acces- 
sories opportunity ! It’s the greatest bonus bonanza ever offered to 
dealers. You earn your choice of valuable FREE parts and 
accessory merchandise or top quality prizes for your family or 
home . . . simply by concentrating your purchases on Philco 
tubes, Latteries, or parts and accessories. Nobody loses . . . if ; 
everybody wins . . . hands down ! See your Philco Distributor for 

ae. ela /PHILCO 


Accessory Division 4 BUALITY 


PENNSYLVANIA f 


Sot Sa 


Unmatched for power 
and performance! 


This extraordinary fringe-area 
powerhouse is still the most sensitive 
all-channel antenna made today—bar 
none! The SUPER RAINBOW’s many 
“years-chead” engineering features 
include the triple-powered Tri-Pole, 
separate high and low band 
operation, 100% aluminum 
construction, and “Snap-Lock”’ pre- 
assembly. Also in great demand. . . 


SUPER RAINBOW 
Extra elements, 


extra performance! 


There may be antennas that 

resemble our TRAILBLAZER, but 

none can top its blazing performance. 

The TRAILBLAZER features extra High 

and Low Band directors, and full-wave 
directors on the High Band. It installs 
faster than any similar antenna, and—it's 
all aluminum! Especially recommended for 
areas with front-to-back interference prob- 
lems, particularly on the Low Band. Count 
the elements... then compare the prices! 


TRAILBLAZER 


Advanced design — 
and “‘Super-Sembled”’ 


d Look to the LANCERS for 

‘ Se Channel Master “extras”: 

iy v extra elements and extra gain — 

lo at no extra cost. Completely 

! “Super-Sembled.” The SUPER LANCER 

Model Me gives 1% db more gain on both the 

334 Low Band and the High Band than 
similar types. 

has an extra director that 

provides 1% db more Low Band gain. 

Count the elements . . . then 

compare the prices! 
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SUPER LANCER 


@ CHANNEL MASTER CORP. ciccwviis. 


The World's Lergest Menufecturer of TV Antennas and Accessories 


KINGS a 


» CHANNEL 


h MASTER 


Unrivaled for power, 
popularity and price! 


i. t= S ee 


Servicemen everywhere are discovering an 
entirely new answer to the problem of multi- 
channel fringe-area reception: Channel Master 
all-channel yagis. These are the antennas 

that have what it takes to bring top TV 
performance to the most distant, isolated 
locations. And, theyre ready for color, too! 


Today's leading all-channel yagis are 
designed — and improved — in the Channel 
Master Antenna Development Laboratories. 
isn’t it logical to use Channel Master's 
famous engineering skill to solve your 
reception problems? 


| Will Train You at Home 


J. &. SMITH 
President 
National Radio 


Washington, D.C 


I'll Prove it Is Easy And 
Practical To Learn At Home. 
Sample Lesson FREE. 


Practice Broadcasting 
= — with eo 


it home for 
s brighter 


for Good Pay Jobs, Success in 
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40 yeors of success 
troining men at 
home in spare time 


To See Equipment | Send You 
For Practical Experience... 
Get Illustrated Book FREE. 
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with ——— 
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64-Page Illustrated Book 


The ABC’, of 
BOTH FREE co 
This 


shows how ; elevi nat m Y mu 


also receive n St ne bon w te . 1» Success ~* 
in Radio-Televisior Mail card now' 


' 
' 
' 
' 
i 
i 
i 
i 
) 
. y 
NO STAMP NEEDED! WE PAY POSTAGE Be PN 5 
' 
' 
' 
' 
i 
' 
) 
' 
' 
‘ 


Television Is Growing Fast 
Making New Jobs, Prosperity 


More than 30 million es now have Television sets 
und thousands more are being sold every week. Well 
trained men are needed to make, install, service TV seta 
and to operate hundreds of Television stations. Think of 
t xd job opportunities here for qualific echnicians 
If King |! PP mity get 

urted now learning Kad elevision pome in spare 

t t eet J. E. Smith 

te, Washington, D. ¢ 

na hore 


Mr. J. £. SMITH, President me Success wy 


Netional Radio institute, Wastingen 9,0. ¢. 
Mail me Leas I Hi 
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Train at Home to Jump Your Pay 


asaRADIO-TY Technician 


Get a Better Job—Be Ready for a Brighter 


Future in America’s 


raining PLUS opportunity 1 th 
PERFECT COMBINATION for job « 
good pay, ad When times 
are good, the trained man makes the 
BETTER PAY GETS PROMOTED 
When jobs are scarce, the trained man en 
joye GREATER SECURITY. NRI train 
ing can help the better 
things of lift 
Radio-Television is 
field. Even without Television 
bigger than ever before. Over 
Hroadcasting Stations on the air 
115 million 
are in 


eurity mcement 


semure mere ot 
today opportunity 
Radio is 
1,000 Radio 
more than 
Automobile Radios 
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Start Soon to Make 


410 to 515 a Week 
Extra Fixing Sets 


while 
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$15 and more a 
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start 
show 
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extra 
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apare starting a few 
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My Training Leads 


FIRST CLASS 
Permit No. 20-R 

34.9, PL B&R) 

Washington, D.C. 


(Sec. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed in The United States 


POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
16th and U Sts., N.W. 
Washington 9, D. C. 


4. &. Smith, President 
National Radio Institute 


The men whose messages are published 
below were not born successful. Not so 
long ago they were doing exactly 
are bow reading my ad! They decided 
they should KNOW MORE so they 
could EARN MORE so they acted! 
Mail card below now 


' TRAINED THESE 


Lots o 
Spore-Time Jobs 
“Tl do a« lot of apare 
time Radio and TV 
servicing. It was fun 
learning and I dont 

know how to thank apare t 
you.” B. Goede, Plain lodemuth, Fort 
Ind 


iy 
fy, 


Now TV 
Trouble Shooter 


as you 


view, Minn 


Engineer with WHPE wri Course 
Thanks to NRI, I Can't Be Seat 
operated successful 
store 
with 
WPA and now am an 
engineer for WHPE p! 
Vv. W. Workman, High . 
‘ 


n 
Point, N Meridian, Miseisasi pp 


Quit Job for 
Own Business 


“I decided to quit my 

job and do work 

full time I love my 
work and am doing 

all right financially < 
William F. Kline, Cin 
cinnati, Ohio 


Extra Money 

in Spere Time 
olicee captain 
have good 
spare-time service bust 
Just opened my 
showrooms and 

I 


ashor ‘ Ww awe 
7 Pensacola, Fila 


to Jobs Like These 


BROADCASTING: Chief Technicien, Chief Operator, Power Monitor, Re- 
cording Operator, Remote Control Operctor, SERVICING: Home ond Auto 
Radios, P.A. Systems, Television Receivers, Electronic Controls, FM Radios. IN 
RADIO PLANTS: Design Assistant, Transmitter Design Technician, Service 
Manager, Tester, Serviceman, Research Assistant. SHIP AND HARBOR 
RADIO: Chief Operator, Assistant Operctor, Redictelephone Operator 
GOVERNMENT RADIO: Operator in Army, Novy, Merine Corps, Coost 
Guard, Forestry Service Dispatcher, Airways Redic Operator, AVIATION 
RADIO: Piene Radio Operator, Transmitter Technician, Receiver Technician 
Airport Transmitter Operator. TELEVISION: Pick-Up Operator, Voice Trans- 
mitter Operator, Television Technicion, Remote Control Operator, Service and 
POLICE RADIO: 
Operator, Receiver Serviceman 


i? 


Maintenance Technician Transmitter 


Have Your Own Business 


Many NRI trained men start 
their own successful Radio- 
Television sales and service 
business with capital earned in 
spare time. Joe Travers, a grad- 
uate of mine, in Asbury Park, 
N. J., writes: “I've come a long 
way in Radio and Television 
since graduating. Have my own 
business on Main Street.” 


CBS-HYTRON, Danvers, Massachusetts 


A DIVISION OF 


September, 1955 


COLUMBIA BROADCASTING SYSTEM 


INC 


How to 
hand 
yourself 


more 


business 


Whenever you replace a tube, 
it's smart to hand the lady 
the CBS carton... and your- 


self more business. 


It’s smart because CBS tubes 
are advertised to women in 
Life, Good Housekeeping and 
on Arthur Godfrey's Talent 
Scouts. 


And it’s good business for 
you because women have 
greate! confidence in CBS 
tubes ... the tubes with the 
Good Housekeeping Guar- 
anty Seal. 


There are no better tubes 
made than CBS tubes. 


ae by 
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CANNON ELECTRIC COMPANY, 
3209 Humbeoidt $1., Los Angeles, 
Calif.* Factories in Los Angeles; 
East Haven; Toronto, Canada; 
London, England. Representa. 
tives aad distributors in all 
principal cities. 


Please Refer to Dept. 145 


CAN NONIELLCTRIC 


* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS’ 
WASHINGTON EDITOR 


PAY-SEE TY, which has become as en- 
tangled in controversy among legisla- 
tors, broadcasters, showmen, perform- 
ers, set manufacturers, and consumers, 
as color, has become a major headache 
for the Commission. Originally sched- 
uled for a quickie paper-hearing re- 
view months ago, it now appears as if 
the yes or no decision for the toll plan 
will be delayed indefinitely while the 
FCC experts pore over the shelves of 
briefs that have hit Washington. It 
will be months before the government 
body will be able to determine how to 
handle the comments to the written 
arguments for and against the plan, 
and then reveal exactly what proce- 
dure should be followed to arrive at a 
statement of policy 

Bags of mail, legal dociiments, and 
industry comments to the FCC have 
indicated that opposition to the fee 
idea is way up; although some very 
strong arguments in favor of the pro- 
gram have been received too 

A number who had declared publicly 
that the coding scheme was good, have 
now reversed their opinions. One set 
manufacturer, who a year ago had 
stated bluntly that the costs of black- 
and-white programs and color shows 
would mount so that stations would 
have to turn to subscription TV for 
help, told a group of dealers recently 
that he was all wrong, for approval of 
the scrambling idea would bring no re- 
lief; in fact, it would “. . . kill the 
goose that laid the golden egg ‘3 

Under the pay-see TV deal, it was 
brought out, TV would no “longer 
have the same appeal as free TV, and 
would be detrimental! to sales."" Dealers 
were urged to write to their Congress- 
men and tell them that they should 
see to it that the air remains free and 
in the public domain. 

The fee move struck a snag in the 
House of Representatives, too. Here 
several Congressmen introduced bills 
which would kill any form of billed 
or pay-in-advance TV. Congressman 
Emanuel Celler presented legislation, 
to amend the Communications Act, 
which would prohibit the Commission 
from authorizing any television station 
to “impose a toll, fee, subscription, 
or other charge, directly or indirectly, 
on the general public, for the privilege 
of viewing programs over television 
sets located in the home.” Those who 
would be found guilty of violation, un- 


der the proposed measure, might have 
to pay a fine of $10,000 or face im- 
prisonment for not than five 
years, or both. 

Another bill, introduced by Con- 
gressman Frank L. Chelf, would pro- 
hibit the Commission from rendering 
any decision that would be contrary to 
the expressed will and desire of the 
public. Said he, in describing his meas- 
ure: “It is the sense of this legislation 
that the great American public, the 
people themselves, shall have a voice 
as to whether or not they want to en- 
dorse or reject the question of pay-TV, 
now before the Federal Communica- 
tions Commission for decision, since 
such a decision would directly affect 
the people's daily their very 
freedom, and their happiness.” 

According to Representative ‘Cellet 
subscription TV would black out all 
free television, good free 
programs, and also divide the nation 
into camps of those who can pay and 
cannot pay for sight-and-sound pro- 
grams. 

Pointing out that television is still in 
its infancy, the Congressman said that 
already it -“has brought into the 
American home great boxoffice attrac- 
tions sports events, children’s pro- 
grams, educational programs, and cur- 
rent and patriotic events . All it 
needs is time to grow. Let us not be 
impatient.” 


COMMUNITY TV, now a sprawling, 
active operation in hundreds of towns 
and cities in the east and the west 
providing reliable service 
signal-hole areas, has become a victim 
of property-right litigation that may 
require a Supreme Court decision to 
resolve 

Out in Montana, KXLF-TV has told 
the Bozeman Community Television 
group that it had no authority to pick 
up signals from their station, and 
should discontinue reception and re- 
transmission of such signals. Statior 
management pointed out that KXLF- 
TV signals are for free public recep- 
tion only, and are not transmitted for 
the purpose of a company, group, or in- 
dividual to realize profit therefrom. In 
addition, the station said it had con- 
tracts with those from whom programs 
are purchased which forbid the 
“duplication, use, and retransmittal for 
profit of such programs x 


RADIO & TELEVISION NEWS 


more 


lives 


screen out 


to countless 


WIRE 


AND 


CABLE ae 


FOR EVERY c.: 
ELECTRONIC “3hme 


_ 
mea 


a ~ Cc 
=~ / > My 
PRO D U CT | MICROPHONE CABLE a 
Pee 28% 


SOUND SYSTEM 


INTERCOM CABLE 


on a /7 ns A) 
SI YO 
+ a 

— 
MAGNET WIRE—HOOK-UP WIRE 


7 
. ~~ 


WIREMAKER FOR INDUSTRY 
SINCE 1902 


CHICAGO 


September, 1955 


S 2.50 value 


yours for only 


DSc plus 40 identification 


labels from envelopes containing 
Centralab Ceramic Capacitors 


Gives you a place to keep loose capacitors 
after you've opened an envelope 


To get this handy cabinet, you buy capacitors just as 
you usually do to meet your needs — making sure to get 
Centralab Ceramic Capacitors. 

Every envelope of five Centralab Ceramic Capacitors 
contains a small folder, At each end of this folder, there’s a 
green identification label. One of these labels has this 
same identification printed on its reverse side, only in black. 
This is the label you tear off and save. 

After you have 40 of these identification labels, 
send them with a quarter (for postage and handling) — 
and your name and address (printed clearly) — to 
Centralab, A Division of Globe-Union Inc., 

9101 E. Keefe Avenue, Milwaukee 1, Wisconsin. 


green on one side, 
black on the other 


A DIVISION OF GLOBE-UNION INC. 


Replying, the community-TV owners 
said that they were unable to comply 
with such a request, because the sys- 
tem simply involves operation of an 
antenna performing a service for sub- 
scribers. 

“It is our understanding,” continued 
the western antenna-system owners, 
“that the members of the public are 
entitled to receive the signals broad- 
cast by your station The function 
of our company is merely that of re- 
ceiving, on behalf of our subscribers, 
the signals which you have broadcast 
and to which they are entitled. This 
company does not realize any profit on 
the programs broadcast by your sta- 
tion. On the contrary, the remunera- 
tion .. . is for antenna service which 
we render, and is in no way related to 
the programs which may be broadcast 
by your station at any given time.” 

In a commentary on this stop-re- 
quest, counsel for the association of 
community TV operators said that two 
points can be stressed in arguing the 
issue. Once a signal is broadcast, it 
was noted, a station retains no rights; 
this is based on the theory that the 
signal and program have been dedi- 
cated to the public. However, not- 
withstanding the possible existence of 
property rights in programs, commu- 
nity antenna operations, it was 
stressed, do not infringe those rights, 
and therefore no basis for injunctive 
act.on exists. 


AS THE LAWYERS battled over the 
legalities of the remote pickups, a 
member of the Commission, John C. 
Doerfer, declared in an address before 
the National Community TV Associa- 
tion in New York City, that he felt 
that community TV certainly per- 
formed a definite service to the public 

Said the Commissioner “No one 
connected with the modern miracle of 
electronic communication, particularly 
anyone taking part in the broadcasting 
field, is unaware of the development 
and growth of such community antenna 
television systems. . Today it is a 
20-million dollar industry — 
proximately 400 companies are bring- 
ing a television service to more than 
300,000 subscribers or roughly 1-million 
viewers.” 

Applauding the operators of CATV 
systems for their initiative, the FCC 
spokesman declared that if this enter- 
prising spirit did not obtain, most of 
the people in the blacked-out areas 
would be without a service today. 
“This fact alone,” Doerfer emphasized, 
“is a splendid tribute to your ingenuity. 

. Your honors are all the more de- 
served because you ventured into an 
uncharted sea full and still full of 
dangerous rocks and reefs. No govern- 
ment agency gave you any guidance 
nor substantial encouragement and 
none is in sight.” 

Describing the exact status of the 
community systems, as the Commis- 
sion sees it, the FCC speaker said that 
because of the closed-circuit or party- 
line nature of the community opera- 

(Continued on page 152) 
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VETERANS--NON-VETERANS 


= NOW FORA 


¥.. OP-PAY JOB IN 
at TELEVISION 


NOW — while the Television-Radio-Electronics industry is springing up to meet the heavy demand for these products. 
expanding at the fastest rate in history — is the time for 

you to prepare for a top-pay lifetime job . . . or your own Trained men are needed urgently. The head of CBS-Colum- 
profitable business. bia product service department estimates that the industry 


New TV stations ore going up constontly . . . sales of TV will need 200,000 service men by 1959. The best jobs will 
sets are breaking all past records . . . new products are 9° to the men who are ready for them. Right now is the time 
being announced almost every day . . . new plants are for you to prepare yourself. Delay can be costly. 


Cw Telephone 
Transmitter 


Super mer 
i Bodie Re civer 
ev 


A888 Signal one bth Combireiien Voltmeter 
& wbin ou Ammete: Ohmmetes 
Generator art System 


STUDY NEWEST DEVELOPMENTS EARN WHILE YOU LEARN 


My training covers all the latest developments in the fast-growing Television- Almost from the very start of your course you can eorn extra 

Radio-Electronics industry. You learn about FM — RADAR — COLOR TV — a eel iignd poy eyaer ond peti Many of 
my students earn up to @ week... poy for their entire 

TRANSISTORS — PRINTED CIRCUITS, etc. training with spore time earnings stort their own profit 
able service business. 


CHOOSE FROM THREE COMPLETE COURSES 


covering all phases of Radio, FM and TV My School fully approved 


. 2 to train Veterans under 
Radio, FM and Television Technician Course — no previous experience needed. new Korean G. 1, Bill. Don't 


: 7 d : lose your school benefits 
FM-TV Technician Course — previous training or experience in radio required. by waiting too long. Write 


A y discharge date on coupon 
TV Cameraman and Studio Technician Course — advanced training for men 


with Radio or TV training or experience. leead 
senda you 
After you finish your home study train- FREE! say oe MAIL THIS COUPON TODAY! 
: , page ’ ° 
ing in Course 1 or 2 you can have two Bto Make Money in - = oeitil mas cae = oe em ee 
. , Television - Radio - Mer, Leonard C 
weeks, 50 hours, of intensive Lab work 00 
Electronics,” o Free RADIO. TBLEViSION | ‘asane. ASSOCIATION 
on modern electronic equipment at our [sample lesson, and Dept. T-9C, 52 East 19th Street, New York 3, N.Y. 


other literature 
Deer Mr. tone Moll me gow WEW FREE BOOK, FREE Samrit 


associate resident school, Pierce School B showing how and 
of Radio & Television. THIS EXTRA TRAINING IS YOURS AT NO §§ “here you con get LESSON, ond FREE ids thar wilt chow me how 1 con mabe BIC 
MONEY IN TELEVISION. 1 enderntend | om under ne cbligution ond 


@ top-poy jcb in 
EXTRA COST WHATSOEVER! Television 

fe sabeimen will coll, 
(PLEASE PRINT PLAINLY) 


FREE FCC COACHING COURSE 


Important for BETTER-PAY JOBS requiring FCC License! 
You get this training AT NO EXTRA COST! Top TV jobs 
go to FCC-licensed technicians. 


52 EAST 19th STREET © NEW YORK 3, N. Y. ALESMAN Tw 
Licensed by the State of New York @ Approved for Veteran Training S Al w 
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from A DELCO RADIO... 
safe SPEAKERS 


for Home and Auto Radios, 
Phonographs and Television 


Product of combined Deleo Radio and 
General Motors engineering skills, manufac- 
tured in plants devoted exclusively to elec- 
tronic parts, the Delco speaker line embraces 
14 standard models for home and auto radios, 
phonographs, and television— plus the model 
8007, a superior Hi-Fi dual-purpose speaker 
for replacement in AM, FM, TV and phono- 
graph sets, and for use with custom-built 
high-fidelity audio systems. It’s plain to see 
that here’s the speaker line to fill your 
needs... products of uniformly fine design and 
construction, all of them competitively priced! 


Standard Speaker Features: Designed and built to 
R.E.T.M.A, standards; cones uniform in response 
over operating frequency range; fully dust proofed 
with drawn brass magnet covers and felted cones; 
Alnico-V magnets; heavily plated metal parts. 


Model 8007 Hi-Fi Speaker Features: Size 8"; 50 
to 12,500 CPS frequency range; Alnico-V magnet; 
10-watt power rating; 4.1 input impedance; 16" 
voice coil, 


Order these quality products of a volume electronics manufac- 
turer through your UMS Electronic Parts Distributor today. 
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Get this FREE Booklet Today | 


LOADED WITH CAREER-BUILDING FACTS—IT CAN 
LEAD YOU TO A BIGGER JOB, BETTER PAY, SECURITY 
AND SUCCESS IN RADIO—TV—ELECTRONICS 


“YOUR FUTURE IN THE 


NEW WORLD OF ELECTRONICS’ — 


contains a proved plan for your successful career in: 


* BROADCASTING 
* MANUFACTURING 
* SERVICING 


* ARMY, NAVY, AIR FORCE, COAST 


* TELEVISION 

* COMMUNICATIONS 

*% AERONAUTICAL ELECTRONICS 
GUARD ELECTRONICS 


A PROVED CAREER-PREPARATION 
PLAN THAT WORKS! 


This free book has brought success home 
to thousands of men just like you! They are 
now enjoying responsible jobs, good pay 
and the good things of life. So can you! In 
less time than you think! We tell you how 
you can carve out a bigger better-paying 
job. Our proved career-preparation plan 
works because it was written by authorities 
who know exactly what the varied ele« 
tronic industries want, need and expect 
from you! 


ELECTRONICS’ FUTURE CAN BE 
YOUR FUTURE 


You can’t keep up with the tremendous 
changes in the electronic industries. What's 
predicted for next year becomes outdated 
in a few months! All phases of the elec- 
tronic industries are experiencing phenom- 
enal growth. There are thousands of career 
Industry can’t find 
enough trained manpower to fill them—in 


ope nings, big ones 


manufacturing, testing, servicing, broad- 
asting and telecasting 


TAKE TV FOR EXAMPLE! 


Four hundred and six stations are on the 
air! Many more are building or in the 


CAPITOL RADIO 
ENGINEERING 
INSTITUTE 


Accredited Technical tnetitute Curricula 


plans stage; 32,859,915 sets are in use 
Color TV is just starting to really come 
alive! 
ture is repeated in every phase of business 
‘ mploying electronics 
aeronautics, fire-fighting, communications, 
to name but a few. CREI has the plan to 
keep you moving upward, to help you as 
sume your rightful place! 


CREI GRADS ARE IN DEMAND! 


The big companies know CREI men have 
what it takes! CREI grads are at work in 
America’s biggest corporations, in positions 
ranging from technicians to engineers to 


This same phenomenal growth pi 


crime prevention, 


top management. Companies such as United 
Air Lines, Canadian Broadcasting Corpo 
ration, Trans-Canada Airlines, Sears-Ro« 


Act Now! 


TAKE THAT FIRST BIG STEP! 
NO OBLIGATION 


buck and Co.. Bendix Products Division 
All-American Cables 
Radio Corporation of America, are now 
paying for CREI training for their own 
technical staffs. Our placement bureau has 
more requests for CREI-rained men than 
we can presently supply 


CREI GRADS EASILY PASS FCC EXAMS! 
You start feeling the benefits of CREI 


training right away, either with your pre 
ent connection, or with a future employer 


and Radio line and 


You'll have all the training you need to 


secure your FCC commercial licenses 


ACT NOW! TAKE THAT FIRST BIG STEP! 


Fill out and mail the coupon, When 
you do, you'll be on the way to higher 
pay a better job and complete career 
security. Act right away. Send for your 
free book today 


THOUSANDS LIKE YOU HAVE SUCCEEDED WITH CREI'S PLAN! “CRE! TRAINING IS BEST” 


I chose CREM training upon recom 
mendation of two top engineers. Before I 
had com pleted the course | became trans 
mitter chief aS KW station. | am now 
emploved as a technician at a 100 KU 
TV station, and in spare time have a good 
TV sales and service business 
interested in his electronic futur 
have CREI training 
Patton, San Antonio, Texas 


1 know of no case in which a man whe applied him 

sl fand co wd the CREM course failed ta better him 
wien and increase in salary 
Sen Diego, Calif 

CREI has raised me to pr 
radioman, Thanks to vour instructers who always gas 
me needed hel; Vietor Venter, Wilmington, Died 

I have been in radio and electronics for 24 vears. | 
fully recommend CRE as the best school I have soon 

L. MeManus, Montreal, Canada 


ssional status as a 


CAPITOL RADIO ENGINEERING INSTITUTE 


To help us answer your request 
intelligently, please give the fol 
lowing information: 


Founded in 1927 Dept. 1198, 3224 16th St., N. W., Washington 10, D. C. 
3224 — léth Street, N.W. Please send me your c - gutline { FREE | trated 
Washington 10, D.C Booklet “Your Future in the New World of Electronics” 
describing opportunities and CRE! |} @ study eu 
1g é 


CREI also offers resident § instruc- 
tion: of the some high technical 
level, doy or night, in Washington, 


Practical Electronics Enginee 


D.C. New closses start frequently CHECK C) Pra 

during the yeor. If this type of in- FIELD OF C) 

struction meets your requirements, GREATEST : f ie 
check the coupon for Residence INTEREST ( Practical lel 
School cotolog. Quolified residence r P auties 
graduates may eorn the degree of ’ 

Associate in Applied Science. 


INFORMATION FOR VETERANS 

if you were discharged after 
June 27, 1950—iet the new Gi. 
Bill of Rights help you obtain resi- 
dent instruction. Check the coupon 
for full informotion 
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nothing to buy... bet te entry 
blank must be endorsed by you 


Nothing to write—nothing to buy —and 
everything to win. Sylvania's big, new 
"Beat the Clock” prize contest for home 
viewers is as easy as that. Every week, 
week after week you can create, new 
contacts with. the TV families ia your 
community who want to play “Beat the 
Clock” at home and win one of 10 valu- 
able prizes given away each week. How 
do you do it? Just see that they get an 
official entry blank endorsed by you. 

It’s the greatest business-building op- 
portunity you've ever had. Make it work 
two ways for you. Bring new customers 
to your shop by displaying “Beat the 
Clock” prize promotion material. Tie 
in window and counter displays with the 
Sylvania products you sell. 


\yrSYLVANIA 


TELEVISION - 


Onics + 


Bring your service into new customers’ 
homes by mailing entry blanks to your 
TV community. Tie in the “Silver Screen 
85" consumer booklet aad others Sylvania 
direct mail material with your T'V service. 
Remember, céver before has the TV 
Service Dealer had such a concrete part 
in a national TV program. Make 
Sylvania’s “Beat the Clock” prize contest 
click for you. See your Sylvania Dis- 
tributor for your promotion package. 


SYLVANIA ELECTRIC PRODUCTS INC. 
1740 Broadway, New York 10, N. Y. 
In Canada: Sylvania Electric (Canada) Led., 
University Tower Bidg., Montreal 
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ers AND TUNERS 


RECORD CHANGERS 


PHOTOFACT HELPS YOU SOLVE IT 


FASTER, EASIER, BETTER, MORE PROFITABLY / 


THE WORLD'S 
FINEST SERVICE DATA 


PHOTOPACT Service Data is the 
only service information based 
upon first-hand examination 
of the actual production-run 
receivers and equipment. It is 
authentic, uniform data de- 
veloped through actual study 
and analysis by service engi- 
neers in the Howard W. Sams 
Laboratories, PHOTOFACT is 
the only data prepared from the practical 
point of view of the Service Technician 


Thousands of Service Technicians use 
pHOTOFACT daily for time-saving, profit 
boosting service operations, If you've 
never used PHOTOFACT, you've never re 
alized your full earning power— you've 
never given such complete customer 
satisfaction. So get the proof for your 
self. Try PHOTOFACT—use it on any job 
Your Parts Distributor has the Folder 
Seta you need for any of the 17,000 TV 
and radio receivers, changers, recorders, 
etc., covered in PpHOoTORACT. Once you 
use this great service, we know you'll 
want the complete puororact Library. 


FREE Send for the PHOTOFACT 
CUMULATIVE INDEX 
IT’S VALUABLE! 


Send for itt Your guide to 

virtually any modelever 

te come into your shop; 

helps you locate the 

proper PHOTOFACT 

Folder you need to solve 

any service problem on 7 

any model. Once you heave the 

make and chassis number, it tokes 

just 60 seconds to find the appli- 

cable PHOTOFACT Folder. Send coupon now 
for your FREE copy of the valuable Cumulative 


THESE GREAT FEATURES ARE EXCLUSIVE IN PHOTOFACT—THEY HELP 
YOU EARN MORE DAILY, HELP INSURE CUSTOMER SATISFACTION 


FULL SCHEMATIC 
COVERAGE 


1. Famous “Standard Notation” 
uniform symbols are used in every 
schematic 

2. The same standard, uniform 
layout is used for each schematic 

3. Diegrams are clear, large, 

easy to reod, easy to handle 

4. Wave forms are shown right on the TV 
schematics for quick analysis by ‘scope 

5. Voltages appeor on the schematics for 
speedy voltage analysis 

6. Transformer lead color-coding is indicated 
on the schematic 

7. Transformer winding resistances appear on 
the schematic 

8. Schematics are keyed to photos and parts 
lists. 


FULL PHOTOGRAPHIC COVERAGE 


9. Exclusive photo coverage of all chassis views 
is provided for each receiver 

10. All parts are numbered and keyed to the 
schematic and parts lists 

11. Photo coverage provides quicker parts iden- 
tifications and location 


ALIGNMENT INSTRUCTIONS 
12. Complete, detailed alignment data is stand- 
ord and uniformly presented in all Folders 
13. Alignment frequencies are shown on radio 
photos adjacent to adjustment number — adjust- 
ments are keyed to schematic and photos. 


HOWARD W. SAMS & CO., INC. 


Howard W. Sams & Co., Inc., Dept. 1-J5 


Index te all the PHOTOFACT Folders you need. J 2201 E. 46th St., Indianapolis 5, Ind. 


EASY-PAY PLAN TO 
FIT YOUR BUDGET 


Ask your PHOTOFACT Distributor... he'll 
shew yeu hew you con new own the 
PHOTOFACT Library through o unique 
Easy-Pay Pian that exactly fits your needs. 
Pays for itself as you EARN MORE. 


! C Send FREE Photofact Cumulative Index 


| City 


ME RR RENE ae SS 


TUBE PLACEMENT CHARTS 

14. Top and bottom views ore shown. Top view 
is positioned as chassis would be viewed from 
back of cabinet. 

15. Blank pin or locating key on each tube is 
shown on placement chart. 

16. Tube charts include fuse location for quick 
service reference. 

TUBE FAILURE CHECK CHARTS 
17. Shows common trouble symptoms and indi- 
cates tubes generally responsible for such 
troubles. 

18. Series filament strings are schematically pre- 
sented for quick reference 

COMPLETE PARTS LISTS 
19. A complete and detailed parts list is given 
for each receiver. 
20. Proper replacement ports ore listed, to- 
gether with installation notes where required 
21. All parts are keyed to the photos and sche- 
matics for quick reference 

FIELD SERVICE NOTES 
22. Each Folder includes time-saving tips for 
servicing in the customer's home 
23. Valuable hints are given for quick access to 
pertinent adjustments. 


24. Tips on safety glass removal and cleaning. 


TROUBLE-SHOOTING AIDS 
25. includes advice for localizing commonly re- 
curring troubles. 
26. Gives useful description of any new or 
unusual circuits employed in the receiver 
27. includes hints and advice for each specific 
chassis. 
OUTSTANDING GENERAL FEATURES 
28. Each and every PHOTOFACT Folder, re- 
gardiess of receiver manufacturer, is presented 
in a standard, uniform layout 
29. PHOTOFPACT is a current service — you don't 
have to wait a year or longer for the data you 
need. PHOTOFACT keeps right up with receiver 
production. 
30. PHOTOFACT gives you complete coverage 
on TV, Radio, Amplifiers, Tuners, ?honos, Changers 
31. PHOTOFACT maintains an inquiry service 
bureau for the benefit of its customers. 


HELPS YOU EARN MORE DAILY 
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STAY AHEAD IN ELECTRONICS! 
thesee SAMS BOOKS show you how 


look for them on the Howard W. Sams "Book Tree 
displayed at your Electronic Parts Distributor 


AUDIO PUBLICATIONS 
INVALUABLE, AUTHORITATIVE Recording & Reproduction of Seund. Oliver Head's 
TELEVISION BOOKS biggest selling volume on all aspects of Audio 


fully covers recording and amplifying methods 


and equip t. Authoritative, complete, 810 
Celer Television for the Service Technicion. Written a ‘a wo", Order ae ? —_ — $7.95 


to prepare the service technician for the day 
when he will be installing and servicing color Audie Amplifier Service Manvels Vol 5. Covers | 
TV equipment. 116 pages, 8 « il amplifiers, 12 preamplifiers and 14 custom tun 
Order $C-1 ers made during 1952 and 1055. 3 pages 
Analyzing and Tracing TV Circuits 64 & 11". Order AAS $3.95 
presents a new approach to the probk o Vel. 4. Covers » amplifiers and tuners mace 
television servicing. 168 pages, 8‘, during 1951 and 19 52 pages, 846 « 11 

Order JA-1 Order AA-4 $3.95 
TV Service Dete Hendbook. A compilation of the Vel. 3. Covers 50 amplifiers and 22 tuners made 
most frequently needed charts, tables, and for luring 1950. 352 pages, 8'¢ « 11 

mulas as required in TV servicing and installa Order AA-3 $3.95 
tion work. 112 pages, 544 x 8‘ Vel. 2. Covers 104 amplifiers and 1° tuners made 
Order 318.1 $1.50 during 1940. 365 pages, * x il 

TV Servicing Timesavers. This handy reference Order AA-2 $3.95 
POPULAR BASIC MANUALS summarizes many service techniques found 
Boric Radio Manvel. A comprehensive train wets ine eee RECORD CHANGER MANUALS 
ing guide, outlining step-by-step a 36-Les Page Ure = S75 

son Course on Basic Radio accompanied by Fundamentals of Color Television A complete and o | fferent tape recorders an 
a practical Shop Project section devoted to up-to-date explanation of Color TV written in 6 changers manufactured during 19 ol 1064 
actual job projects that implement the les a simple atyle to give the reader a clear under with complete index covering all six manuals « 
sons and clearly translate theory into prac standing of the subject. 224 pages Sun Bh the Series. 288 pages, &'y « 11 

tice. 248 pages, 844 x 11”, illustrated Order BA-1 $2.00 Order CM-4 

Order ED-1 $5.00 Teleceasting Operations. The only complete cover Vel. 8. Covers 32 different basic unita un 

Bosic Electricity Menvel. A complete training ge of every phase of Telecasting, from theory tured during 1952-53 MH pages 

course covering basic theory, terms, laws through equipment, operation, maintenance Order CM-5 

circuits; includes magnetiam, motors, trans production— indispensable to anyone interested Vel. 4 
formers, lighting and many other subjects in Telecasting. 600 p., 6 x 9". Order OH-1 $7.95 


Full service data on 34 changers 
cordera made d 
supplemented by inexpensive projects which Photefect Television Course. Gives « clear, co Order CM-4 
demonstrate theory in action. 264 pages | . . : 

plete understanding of TV principles, operatio 
B'6 x 11". Order &D-12 $5.00 und practice. 208 pages, &'4 x 11 ve. 3 


Order TV-1 


ing 1951, 288 pages, 8! 


Covers 44 changers made in 
1950. 288 pages, 8 « 11°. Order Cm3 
Vel. 2. (overs 45 models made in 14 ut 


TV Servicing Shert-Cuts. Describes tua ‘2 pages x rider 
HANDY SERVICE GUIDES yg Be, Oeete et | 1949. 432 pages, Bi x 11". Order CM-2 


Radio Receiver Servicing. A book on practical troubles in any receiver. 10% 


j or nh‘ 
radio receiver servicing covering euch basic Order TK-1 COYNE AND BOYCE BOOKS 
troubles as dead set, weak set, intermittent and TV Test Instruments ow to o onc Distributed by Hewerd W. Seme & Co., Inc. 
noisy sets, etc. 192 pages x84 test inetrument used in er 
Order R5-1 $2.50 pages, 844 x 11°. Order TN-1 a8.! Radic & Electonics Handbook $4.95 
AM-FM Servicing Short-Cuts. Describes actual AM UHF Antennas, Converters & Tuners t 68.2 Video Handbook 5.95 
and FM service case histories; shows practical antenna types, transmissior me . ch cTs.-1 TV Servicing Cyclopedia 5.95 
ways to solve similar troubles in any AM or FM ing networks. UHF converters ar ’ , crs.2 industrial Electonics 3.75 
receiver. 152 pages, 5'4 x 8'9". Order RK-1 $1.50 pages, 544 x 819". Order UHF-1 cre.3 Letest Testing Instruments for Servicing 
Radice Receiver Tube Replacement Guide. Shows Servicing TV in the Customer's Home. Short-ci Redie-Television 3.25 
whe an repent ptng-y tule in methods for repaira in the field 5 pag CT8-4 Practical Television Servicing and 
pn TP1 martedeie codetety » 4 x 846". Order TC-1 Trouble Sheeting Menvel 25 
Die! Cord Stringing Guide. Vol. 4. Shows correct ae Money hy Tv rete 9 Pel ow cre Television and Redie Hendbeook 
way to string TP ords im radio receivera made up an operas a profitable TV ser " crs. Transistors & Theis Applications in 
from mid-1951 through 1953. With index. 9¢ 136 pages, 5)4 x 814". Order MM-1 Radio Television-Electronics 
pages, 5'4 x 8%". Order OC-4 $1.00 Pay As You See TV. A clear exposition o crs Bigger Profits in TV 
Vel. 3. Covers receivers produc ed from 1950 facts that are of vital interest to everyone con crs. Application of Radio & TV Principles 


cte vey hohe sduat ou 
through mid-1951, and T'V-radio receivers from nected with the television industry crs Redie-TV and Fi Receivers 
formative chapters present the case for th 


1946 through mid-1951. 96 pages, 544 x 8% { , ‘ | ‘ IV entertair crs Radic ond TV Circuits 

Order 0C-3 } significant new development in entertain 

Vel. 2. Covers receivers produced fron Seay ment. 96 pages, 514 x 5)4". Order KA-1 90.59 aaadlini } See it notes —, 
o a . 4 wodt ~. om 4/ “ recthi<a adie visren 
through 1949. 96 pages, 5'4 x 814" TV Tube Location Guides: Vol. 5. Shows tube poss CTB. 100 Technical Dictionary 


Order O0C.2 $1.00 tions and functions in hundreds of TV re ers 

Vel. 1. Covers receivers produced from 1938 Helps srry kly locate faulty tube. 200 pages CTB-101 Electrical Trouble Sheeting Menvel 
through 1946. 112 pages, 544 x 814" 544 x 844". Order TGL-5 $2.00 CT8-102 Electricien's Hendbeook 
Order O0C.1 $1.00 Vel. 4. Covers receivers produced in 1952-19 
192 pages, 544 x 844". Order TGL-4 $2.00 


AUTO RADIO SERVICE MANUALS Vel. 3. Covers receivers produced in 195] 


92 pages. 5! » Order 
Vel. 4. Covers 41 chassis (48 models) produced aoe 7p tlc 2 : = : — ° 0) oy 
4 I ™ ad es o 4 wwive io Treuce ] ; 
Order AR-6. cxthate tp day ioty $3.00 208 pages, 544 x 844". Order TGL-2 $2.00 ge Order from your Parts Jobber today, org 
Vol. 3. Full service data on 47 chassis (80 models) Vol. 1. Covers receivers | edu 48, 1049 Swrite to Howerd W. Sams & Co , Inc, 
used in 1950, 1951 and 1952 auto radio receivers 1960, 208 pages, 5), x 6'4". Order TOL-1 $2.00 - 2203 East 46th St - Indianapolis 5, ind 
288 pages, 8% x 11°. Order AR-3 $3.00 +. 
Vel. 2. Covers 60 chassie (90 models) used in My (check) (money order) for $ 
1948, 1949 and 1950 auto radios. 288 pages @ enclosed 
64 x 11°. Order AR-2 $3.00 Atomic Radiation, Detection and Measurement 
Veil. 1. Covers 100 auto radio modele made from 
1946 to 1949 by 24 manufacturers. 396 pages This book covers the information necessary for 
8% x 11". Order AR-1 $4.95 a basic understanding of nuclear science and 
ite applications. The service tech: om will be 
COMMUNICATIONS RECEIVERS particularly interested in those chapters dealing 
with the circuitry and operation of the many 
Vol. 2. Full analysis of 26 popular communica- types of detection devices, in case he ie called 
tions receivers made during recent years. 190 upon to service these unite. 160 pages 


Ks 
pages, 844 x 11°. Order CR-2 $3.00 6)4". Order ADR-1 $2.50 


HOWARD W. SAMS & CO., INC. 
SSCS Sees eeeeeeeseeee 


SAMS’ PUBLICATIONS HELP YOU LEARN MORE AND EARN MORE (outside U.S.A. priced shightty higher 


Saeeeseeeeeaeeaeaeeaeneevacace 
September, 1955 


After initial adjustr are made, 
asin photograph,“Mr eticulous 

automatically perforn ritical op 
on te trode 


rime ntal de 


vices which m id important 


erations in making junct 


transistors—tiny 


uses in the telephone system 


The machine we call “Mr. Meticulous” 


sell Laboratories scientists, who invented the junction 
transistor, have now created an automatic device which 
performs the intricate operations required for the labo- 


ratory production of experimental model transistors. 


It takes a bar of germanium little thicker than a 
hair and tests its electrical characteristics. Then, in 
steps of 1/20,000 of an inch, it automatically moves 
a fine wire along the bar in search of an invisible layer 
of positive germanium to which the wire must be 
connected, This layer may be as thin as 1/10,000 


of an inch! 

When the machine finds the layer, it orders a surge 
of current which bonds the wire to the bar. Then it 
welds the wire’s other end to a binding post. After 
ward, it flips the bar over and does the same job with 


another wire on the opposite side! 


Once only the most skilled technicians could do this 


work, and even their practiced hands became fatigued. 
This development demonstrates again how Bell Tele- 
phone Laboratories scientists work in every area of 


telephony to make service better. 


Trans stor ade Oy ne 
above, magnified 6 times 
are bonded. The wires are 1000 inch in diameter 


crimped to reduce thickness 


BELL TELEPHONE A 
LABORATORIES 


IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN MECHANICAL ENGINEERING 
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TO TRAIN AND COACH YOU AT HOME IN SPARE TIME UNTIL YOU GET 


YOUR FCC 
LICENSE 


if you have hed any practical ex- 
perience—Amateur, Army, Nevy, 
redio, repair, or experimenting. 


INCL VODED iN OUR 
COACHING 


HERE IS YOUR GUARANTEE 

if you fail to pass your Com- 

mercial License exam after complet- 

ing our course, we arantee to continue your 
training, without tional cost of any kind, 
until you successfully obtain your Commercial 
license. 


EMPLOYERS MAKE JOB OFFERS LIKE THESE 


EFFECTIVE JOB-FINDING SERVICE HELPS CIRE 
TRAINEES GET BETTER JOBS. HERE ARE JUST 
A FEW RECENT EXAMPLES OF JOB-FINDING 
RESULTS: 


TO OUR GRADUATES EVERY MONTH! 


Broadcast Station in tilinols We 

an engineer with a f t ' 
y a tude f CIE ie. 

hours overtime 


West Coast Manutacturer 
of electror 


INDUSTRIAL ELECTRONICS 


ew iob at BM. ¢ trainine radar sintenance 

‘ P refer interested p« 
These are just a few of the examples of the job 
offers that come te our office periodically. Seme 
Hheensed radioman filed each of these 
jobs; it might heave been you! 


Renfro. Bea 
MOBILE SERVICING 


Ras 


Ours is the only home study 
‘ vo course which supplies FCC- 
dea =~ “ fg Ve type examinations with all 


ber lessons and final test. 
ELECTRONICS TECHNICIAN 
‘ ; if ‘ : Rad ‘ pe vase Jt An ae 


” 


your se ‘ 
3 with CIRE helped me 


Sindelar, Cedar Rapids, lowa ee is 
lcket 
Your FCC “amploy- 


HERE'S PROOF FCC LICENSES ARE OFTEN SECURED recognized by a your 
IN A FEW HOURS OF STUDY WITH OUR COACHING $r. Secol ebility. 
AT HOME IN SPARE TIME: 

Name ond Address 
A/1C Ronald H. Person 
St s 20, M 


License 


Time 


1st Closs 25 Weeks 


Cleveland institute of Radic Electronics 
Desk RN-80—4900 Feclid Bidg. 
lend 3, Obie 
adresse 


Carl Yerboomen 
A tstown, W 


wrig 1st Closs 
Morvin F. Kimball 


2nd Class 21 Weeks Piease send at 
L. M. Bonino How to Pace FOC 
n AFB 2nd Cless 16 Weeks ‘ naning | 
John E. Hutchison me about your Velevision 7) 
Biuef W. Va 


ng Course 
PLEASE PRINT CLEARLY 
Ist Class 27 Weeks 


CARL E. SMITH, E.E. Consulting Engineering, President 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN-80, 4900 Euclid Bidg., Cleveland 3, Ohio 

September, 1955 


daress 
ty tow State 
FOR PROMPT FESULTS, SEND AIR MAIL 
ates © members of the U. &, Armed Forces 
onie Training alee eveilatle te Conadian Residents 
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Sky-Ray ANTENNAS 


offer you more prof- 
its! How? By giving quality equal to or 
better than other TV antennas plus 
amazingly low prices that provide bigger 
mark-up or faster turnover. This combi- 
nation of quality and price is achieved 
by excellent engineering coupled with 
cost-conscious construction. Standard 
weight materials are used throughout 
and none are wasted. Clean, functional 
design contributes a pleasing appearance 
but eliminates expensive “gingerbread” 
The results are all-aluminum antennas 
lightweight and rugged that sell 
fast. And all Sky-Ray Antennas are pre 
assembled 


Model ACV-2 “SUPER-RAY 
All-Channel VHF Antenna 

Sky- Ray's new twin-bay model 
featuring improved front-to- 
back ratio and higher gain 
Has Snap-In construction, 
reinforced at the U-bolt con- 
nection. Matches 300-ohm 
transmission line. Suggested 
$24.50 


list price 


Model UCP All-Channel UHF 

~ Array. Highest gain and front- 

to-back ratio on UHP, Completely pre- 

assembled; only 4 wing nuts to tighten 
Suggested list price... $10.85 


SNAP-IN CON 
STRUCTION. One 
push and elements 
are locked securely in 
position. No bola: to 
tughten. This feature 
on all Sky-Ray VHP Antenngs gives the easi- 
est, fastest installation possible 


Sky-Ray offers complete lines of proven, top 
quality, low-priced antennas for all TV bands 
for VHF Snap-In Yagis, Conicals, and In 
Lines; for UHP 
Double Corner Reflector types. Get these big 


Bow Ties, and Single and 


profit antennas now. Ask your jobber for spec 
fications and price lists or write direct to 


SKY-RAY MANUFACTURING CO. 


McLEANSBORO, 
34 
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ALTON K. MARSTERS has been ap- 
pointed general sales manager of CBS- 
Hytron, the tube 

manufacturing divi- 4 

sion of Columbia 

Broadcasting Sys- 

tem, Inc 

In joining 
Hytron, Mr. Mars- 
ters leaves Colt’s 
Manufacturing 
Company of Hart- —_ 
ford, Conn. where he was vice-presi- 
dent and general manager of the pack- 
aging machinery division. Before this 
appointment, he was director of sales 
for commercial products. 

Previous to this, he was with the 
American Optical Company of South- 
bridge, Mass. He joined this firm as 
attorney for patent license administra- 
tion, but soon thereafter became inter- 
ested in sales. He rose rapidly in this 
field, becoming general sales manager 
and finally vice-president in charge of 
sales. 


CBS- 


* 


M. P. FIELOMAN has recently joined 
the Perma-Power Company as a vice- 
president. He was most recently gen- 
eral manager of Halldorson Trans- 
former Corporation The Sparton 
radio and TV division has named ROB- 
ERT M. MARBERRY to the post of direc- 
tor of sales and MELVIN L. MYERS as 
general sales manager LEON 8. 
UNGAR has been named director of 
sales and ALVIS R. KNOWLES is the new 
director of manufacturing for Ungar 
Electric Tools, Inc . TelAutograph 
Corp. has appointed DAVID M, GOOD- 
MAN to the post of assistant chief ex- 
ecutive officer for the firm DR. 
HARRIS M. SULLIVAN has been named 
manager of the Electronics Laboratory 
at General Electric’s Electronics Park 
in Syracuse Olson Radio Ware- 
house, Inc. has appointed J, ROBERT 
GOLDBERG to the post of catalogue 
merchandise manager He was for- 
merly purchasing agent for Allied Ra- 
dio’s kit division . C. J. TRESSLAR is 
the new sales manager of The Pentron 
Corporation, Chicago tape recorder 
manufacturer . RCA’s Tube Division 
has appointed JOHN J. HEMBERGER to 
the post of administrator of black-and- 
white picture tube sales in distributor 
markets. He has been with the com- 
pany since 1934...A, J. W. NOVAK has 
been elected vice-president of the 
Technical Instrument Company of 
Houston, Texas, a division of Brush 
Electronics RODNEY D. CHIPP is 
the new director of engineering for all 
manufacturing divisions of Allen B 
DuMont Laboratories, Inc. ... AN- 
DREW H. BERGESON, who retired with 
the rank of Captain from active Navy 


duty in 1954 to accept a position as 
consulting engineer in Stromberg-Carl- 
son’s Washington office, has been 
elected vice-president-engineering of 
the firm HARRY R. CLARK, for- 
merly president of Telechrome Manu 
ufacturing Corporation, has joined 
Equipment Laboratories, Inc 
as vice-president in charge of sales 
LYLE J. BISKNER is the new 
manager of Electronic Products Cor- 
poration. He was formerly manager of 
customer relations for the firm 
Wallace's Telaides has named W. P. 
READY to the post of general 
manager of the publication firm 
SIDNEY HERBSTMAN has assumed th: 
presidency of G &@ H Wood Products 
Co., Inc., manufacturer of the “Cabin- 
art” line of cabinets, speaker enclo 
sures, and kits . JOHN F. McALLIS- 
TER, JR. has been named manager of 
engineering for the General Electric 
radio and television department. He 
will be responsible for the design and 
development of all of the company’s 
radio and TV receivers COMMO.- 
VORE A. J. SPRIGGS, former director 
of electronics, Office of the Chief of 
Naval Operations, has been elected a 
vice-president of Packard-Bell. He will 
represent the company in Washington, 
mB Airborne Instruments Lab- 
oratory, Inc. has promoted J. GREGG 
STEPHENSON to the position of assist- 
ant supervising engineer of the com- 
pany’s applied electronics section of 
the research and engineering division 

MELVIN L. HAYDEN is the new ad- 
vertising-sales promotion manager of 
National Company, Inc., Malden, Mass 
manufacturer of communications re- 
ceivers and hi-fi equipment RALPH 
E. FOSTER has been promoted to the 
position of assistant manager in charge 
of the automobile tuner plant of Radio 
Condenser Company in Hoopeston, Ili- 
nois . REESE 8. LLOYD has been 
named vice-president in charge of op- 
erations for the Philco television divi- 
sion . Emerson Radio and Phono- 
graph Corporation has elected Ml- 
CHAEL KORY to the post of vice-presi 
dent in charge of sales and LESTER 
KRUGMAN to the position of vic« 
president in charge of marketing 

> * 


Lwicar 


general 


sales 


H. LESLIE HOFFMAN, president of Hoff- 
man Electronics Corporation of Los 
Angeles, has been elected president of 
the reorganized board of directors of 
the Radio-Electronics-Television Man- 
ufacturers Association 
He will take over the duties per- 
formed last year by Max F. Balcom, as 
chairman of the board and Glen Mc 
Daniel, as president. Mr. McDaniel will 
continue as general counsel for the 
Association 
RADIO & TELEVISION NEWS 


NOW...RCA 


TRAINS YOU AT HOME IN 
RADIO-TV ELECTRONICS 


W AP f rc 

E. » » Clearly written by men with 

years of servicing and teaching experience. 

Easy to understand . . . step-by-step in- 
struction. 

2UIRE This Home Study Course was 

specifically prepared for students with no 

previous electronics training . . . for those 

who want a sound foundation in this excit- 
ing field. 


A PRA( Al COURSE... You receive 
completely workable kits and perform valu- 
able experiments to demonstrate the theory 
learned. In fact, many students will be able 
to do service work even before they complete 


YOU BUILD AND KEEP THI 
STRUMENTS SHOWN 

* a multimeter 

* a 6 tube superheterodyne receiver 

* an r.f. signal generator 

¢ a television receiver 

SINCE 1909, RCA INSTITUTES has 
trained thousands of men in Radio-TV Elec- 
tronics in our Resident Classes. Many have 
well-paying jobs in industry; some have es- 
tablished their own business. Now this op- 
portunity is available to you at home 

“PAY-AS-YOU-LEARN PLAN °° 
There is no binding contract. You pay for 
one study group at a time, as you progress 
through the course. The cost for everything 
—including the high quality equipment that 


RCA Institutes, Inc., Home Study Dept. N-95 

350 West 4th Street, New York 14, N. Y. 

Without obligation, send me FREE CATALOG on the Home Study Course 
in Radio-TV Electronics. No salesman will coll 


Nome 


you receive and build—is amazingly low. 
RCA INSTITUTES—a service of Radio 
Corporation of America—is licensed by the 
New York State Education Department. . 

recommended by radio and television serv 
ice Organizations 


SEND FOR 
FREE 
CATALOG 
NOW 


A SERVICE OF RADIO CORPORATION of AMERICA 


350 WEST FOURTH STREET, NEW YORK 14, N.Y. 


r 
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RCA INSTITUTES, INC. | 
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PHAOSTRON COMPANY . 


your KEY 
TO EXCELLENCE 


L "777" VIVM Y rete ly selt ntained ready 
t instrument t ‘ and the HF co-ax cable, 


1 book all fit in the 
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42 UNDUPLICATED RANGES 

ILLUMINATED DIAL (5000 hour self-contained lamps) 
DIE CAST CHROME FINISHED BEZEL 

METAL CASE—unbreakable, 
DOUBLY SHIELDED, time proven 200 microamp movement 
PERMANENT ACCURACY ... 3% DC, 5% AC 

LARGE, EASY TO READ SCALES 4-7 8’ LONG 

COLOR CODED SCALES: green-ohms; black-AC, DC; red-P. to P. 
2 ZERO CENTER SCALES for FM DISCRIMINATOR ALIGNMENT 
SEPARATE RANGE and FUNCTION SWITCHES 

ONLY 2 JACKS for ALL MEASUREMENTS 

NEW HIGH STYLE, EASY-TO-USE CHROME BAR KNOBS 
DUAL PURPOSE HANDLE also serves as AC line cord reel 


"777"' VIVM com fe will 
—D5 = ables DC Probes and Leather 
at your PARTS DISTRIBUTOR 


ultra compact 


151 PASADENA AVE © SOUTH PASADENA, CALIF, U.S.A 


| INTERNATIONAL 


Other officers ele« 
board include Ls 
dent of The Mute 
ind chairmal! 
Committee; Dr. W 


treasure! 


pre sident and genera 


Electronics Div 
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GEORGE DETERS ha 
manager of equipme 
sales for Raywtheo 
Manufacturing 
Company He wi 
make his headquar 
ters in Chicago. He 
will be re 
for the ales of 
black-and-white and 
color TV picturs 
tubes to set manu 
facture! throughout 
Mr. Deters j 
January, 1954 afte 
CBS-Hytron as district 


in the centra 


ponsibl 


t 
joined th 
f 


tube sale 


or to that he was with ¢ 


He will be located at the 
tube office nd 


Franklin Park, Illino 


RESISTANCE COM- 
through one of it California 


ed EMEC, INC. 


PANY, 
subsidiari has pure 
of Seattle Washi 
acquired firm manutfact 
clutches for electro! 
application I 
EATON ASSOCIATES, INC. 
of printed « 
emblies ha 

by Jose ph O Eaton 
cern. iocated in Mood nr 

ready in production HERMETIC 
SEAL MANUFACTURING COMPANY ol 
Newark, N. J. has acquit GLASS 
SOLDERING ENGINEERING COMPANY 
of Pasadena, Calif nia 1 West 
Coast on AMPEX INTERNA- 
TIONAL has been formed a 
sion of AMPEX CORPORATION of Red 
vyood City, Califo i oe 
ELECTRIC COMPANY of Cl 
purchased ACOmn RADIO AND se. 
TRONICS of ang wood, Ca nia and 
Vill operat i i wi ed b 
sidiary under the NEWARK 

Don Workman will 1 new firm 
DUNWELL MANUFACTURI NG COMPANY 
of Carlstadt, N. J l | y ha 
begun a program t ! t 


ufacture 


circuit a 


tributors with new and i r 
specialty items for re SUPE. 
RIOR TUBE COMPANY o! tow! 
Pa. has acquired a ma 

in JOHNSON & HOFFMAN MANUFAC. 
TURING CORPORATION, \! ola Y 
manufacturer of pr ng 
and deep-drawn parts ! 

ics industry WELWYN ELECTRICAL 
LABORATORIES, LTD. of ind | 
formed a new America! mpany t 


(Continued on page a 
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YOUR TV PICTURE TUBE 
INSTALLATIONS FINANCED 


AY GENERAL ELECTRIC 


OU can sell G-E picture tubes to 

your service customers on the in- 
stalment plan! First national tube 
credit program to be handled direct 
by a leading manufacturer! 


® You tie up no capital—endorse no 
notes. You are reimbursed immedi- 
ately for the full amount of your bill 
covering tubes, parts, and labor. 


® You sell high-profit tubes and 


service where cash isn't available to 
your customers. You open the door 
wide to new business—more busi- 
ness! And those repaired TV sets 
piling up on your shelves which cus- 
tomers can't pay for, now will move 
out from your shop FAST. 


® You have no collections or record- 
keeping to worry about. Credit 
arrangements with your customers 
are made quickly and easily. 


* 
GENERAL “é, ELECTRIC ™ 


is casyas 23 


to sell new G-E picture tube installations on credit 


S 


. 
he 


mm) 


You find that your customer hasn't the cash on hand to pay for the new G-E picture tube 
needed, plus other General Electric tubes, also parts and labor. So 


You explain G.E.'s easy payment terms. The customer welcomes the opportunity t ign the 
contract. You then proceed to make the installation, and put your customer's TV in tip-top shape 


One call to your G-E tube distributor will bring full 
: bi 


— 


day you turn over the contract to your G-E tube tributor, who reimburses you 


P complete installation job, inc 


READ HOW YOU CAN USE THIS GREAT 
NEW GENERAL ELECTRIC CREDIT PLAN! 


FTEN the price of a new picture tube keeps Yet you get reimbursed immediately by your 
(} customers from having their TV sets serv G-E tube distributor. Furthermore, you endorse 
iced properly. They are forced to get along with no notes, have no collections to make. That part 
an inferior picture, or no picture at all, while is handled by the General Electric Credit Cor 
you lose a profitable repair job poration in cooperation with your distributor 

Now G.E. gives you a way to turn these lost Act today! Ask your G-E tube distributor to 
jobs into service dollars. No longer need your show you how to obtain on easy credit 
customers pay cash in full. You can give them term picture tube installation jobs you've 
18s long as six months to pay out of income, with never been able to sell before! Tube Departme nt 


i down payment as low as $5 General klectric ¢ ompany, Sche nectady 5. N. y 


GENERAL € ELECTRIC 


AND BE THE FIRST TO OFFER... 


instructions, forms, and advertising-promotion helps! 


A Mew Look ron 010 Ws 


Choice of 10 decorator colors and patterns 


71x” is ite name, and it works wonders on old 

TV receivers. Your customers can quickly 
and easily change cabinets to blonde, or to 9 
other desired colors or patterns. That TV re 
ceiver which has outgrown its living-room use 
fulness, can be made over into a second set that 
matches the decoration of den, rumpus-room, 
or nursery. “Stix’’—made of Firestone Velon, 
and available from your General Electric tube 
distributor —is another big reason why your 
customers will want to have their television sets 
repaired ... by you, who offer them new ‘T'V 


2 &SB8e8 @ & 
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appearance along with new and better perfor 
mance—a new set inside and out! 


See Bee & & «& 
See 8 eee eae 
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NINE OUT OF TEN TY OWNERS right in your neighborhood will read about the sensational new 
G-E picture tube credit plan—and about the new decorator coverings for old TV's 


ther promot 


in every Sundey newspaper supplement in colorful posters, displays, and o 
and TV Guide—reaching 46,500,000 homes maetertal G.E. is providing for your al use 


°° - 


(quis ge ou 


ADVANCE! Raise your earning power-learn 


RADIO-TELEVISION-ELECTRONICS 
by SHOP-METHOD 
HOME TRAINING veils 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
—in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities, 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 

You also 


EARN WHILE YOU LEARN Rate A 


Many National students pay for all or part of their train- Multitester 
ing with spare time earnings. We'll show you how you can 

do the same! Early in your training, you receive “Spare- 

time Work” Lessons which will enable you to earn extra 

money servicing neighbors’ and friends’ Radio and Tele- 

vision receivers, appliances, etc. 


: Superheterodyne Receiver 


LEARN BY DOING 
You receive and keep all the 
FREE! RADIO-TV BOOK modern equipment shown 
AND SAMPLE LESSON! above, including tubes and 
T.R.F. Receiver Send today for valuable, professional qual- 
National Schools’ new, ity Multitester. No extra 
Signal Generator Audio Oscillator illustrated Book of Oppor- charges 
tunity in Radio-Television- 


National Schools Training is All-Embracing Electronics, and on actual 
National Schools prepares you for your choice of many Semple ee Ne oo 
job opportunities. Thousands of home, portable, and auto nO Eeuowren. Vee : - 
radios are being sold daily—more than ever before. Tele- weapon aeteg es u 
vision is sweeping the country, too. Co-axial cables are ae return 
now bringing Television to more cities, towns, and farms . 
every day! National Schools’ complete training program APPROVED FOR 
qualifies you ‘n all fields. Read this partial list of opportu- VETERANS Both 
nities for trained technicians AND Resident end 

Business of Your Own « Broadcasting NON-VETERANS 

Radio Manufacturing, Sales, Service « Telecasting Check coupon below Home Study 

Television Manufacturing, Sales, Service Courses Oftered! 

Laboratories: Installation, Maintenance of Electronic Equipment 

Electrolysis, Call Systems 

Garages: Auto Radio Sales, Service NATIONAL SCHOOLS 

Sound Systems and Telephone Companies, Engineering Firms SA f TL “ . 

Theatre Sound Systems, Police Radio 

And scores of other good jobs in many related fields 


TELEVISION TRAINING 
You get a complete 
series of up-to-the- 
minute lessons cov- 
ering all phases of re- 
pairing, servicing and 
construction. The same 
lesson texts used by resi- 
dent students in our 
modern and complete Television broadcast studios, lab- 
oratories and classrooms! 


In A i" 


r in envelope or paste 
NATIONAL SCHOOLS, Dept. 
4000 S$. Figueroa Street or 323 West Polk Street 
Los Angeles 37, Calif. Chicage 7, i! 
nd Free Radio-TV Electronics book and Free sample 


obligation, no salesman will call 


BIRTHDAY 19 


ZON?P TAT! 
heck here if interested ONLY In Resident Training at Los Angeles 
VETERANS ve Date of Discharce 
es Te lL lL on anpanal 


September, 1955 41 


HARRY R, ASHLEY 
President 


CET THE MOST FOR YOUR 
MONEY! Don't buy ANY test in- 
strument until you put the EICO 
INSTRUMENT (kit or wired) 
equivalent before youm— and . . . 


* Compare ADVANCED ELEC. 
TRONIC DESIGN 


* Examine the QUALITY 
PARTS 


*% Notice ease of construction 


* Check EICO’s 5-WAY GUAR- 
ANTEE on components, instruc- 
tions, performance, lifetime serv- 
ice and calibration 


* Compare FEATURE for FEA- 
TURE, DOLLAR for DOLLAR 


Then YOU decide who's giving you 
the MOST for YOUR MONEY. 


46 KITS and Instruments to 
choose from!—an instrument for 


every purpose. 


You'll SAVE 50 
+» when you 


and more 


UY EICO! 
Write for FREE CATALOG R-9 


84 Withers St. * Brooklyn 1), N.Y. 
Prices 5% higher on West Coast 


Million EICO KITS & Instruments sold to date 
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You build EICO KITS in one evening — but... THEY LAST A 


LIFETIME! 


NEW RF SIGNAL GENERATOR 4324 


a VACUUM TUBE 
VOLTMETER #221 
KIT $25.95 
Wired $39.95 
. 


DELUXE VTVM 
2214 (7Va" METER) 


KIT $34.95 
Wired $54.95 


2044 FLYBACK 
TRANSFORMER & 
YOKE TESTER 
KIT $23.95 
Wired $34.95 


GV & 12V BATTERY ELIMINATOR & 
CHARGER #1050 


KIT $24.95 
Wired $29.95 


20,000 Ohms /Volt MULTIMETER 
#565 


5° PUSH-PULL 
OSCILLOSCOPE 

#425 
KIT $44.95 
Wired $79.95 
+ 


NEW 
DC WIDE BAND 
5” OSCILLOSCOPE 
#460 
KIT $79.95 
Wired $129.50 


7” PUSH-PULL 
OSCILLOSCOPE 
470 


KIT $79.95 
Wired $129.50 


#232 Peak-to-Peak 
VTVM with 
DUAL-PURPOSE 
AC/DC UNI-PROBE 
(pat. pend.) 
KIT $29.95 


KIT $34.95 
Wired $49.95 


06 


—— Wired $49.95 


TUBE TESTER +625 


Pix Tube Test Adapter $4.50 


KIT $34.95 | 
Wired $49.95 | KIT $39.95 


Wired $59.95 


TV/FM SWEEP GENERATOR 7360 


SMC-4.5MC CRYSTAL $3.95 ea, DELUXE RF SIGNAL GENERATOR #315 
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Low Capacity 
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1000 Ohms/Volt MULTIMETER +536 $3.75 
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Fig. 1. Rear view of iransmitier with major components identilied. 


The two sockets at the center front of the chassis are for use 


with 


an alternaie power supply using a higher output power amplifier 


tube. 


This particular circult is not covered in this discussion. 


Complete construction details on a compact transmitter 


which will operate on 148 or 206 kilocycles, as desired 
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Fig. 2. Schematic of FM carrier-current 
transmitter and its power supply along 
with data for winding coils L. and L, and 
mechanical details for mounting and con- 
necting RFC,, Cu, Ca. and Cx to 2E26 
tube and to L, for shortest connections, 
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voltage down 
when n actu y tr nitting. It has 
approximately the 


loading value 


the power amplifier screen grid. Siu 
in series with 
and power amplifier 
creen circuits, permitting steady “on” 
“push-to-talk” f lities when trans 
tting. Switch 8S, in the same 
reuit will be dis 


and S.». are, respectively 


the microphons 


screen 
ed under “*( pe ra- 
The power supply, as shown in Fig 
The 
r transformer is one of the TV 
delivering at the high-voltage 
winding, 400 vol r.m.s. each side of 
center at 225 1 It has two 63 volt 
filament and one 5-volt @ 3 amp 
tifier filament windings. As shown, one 
of the 63 volt windings is unused 
Filament voltage should be checked to 
that it is nearly normal under av- 
line-loading conditions. In the 

Ww er’s case it was over 7 volts due to 
line voltage being in 
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four 1-ohm, 2- units in parallel, 
is installed > must be taken to 
nect the rf leads from Cu, C 
the line points gnated A and B 
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Construction Details 
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x 3" 


n cabinet with 


ventilation hole 5 


ited 
well 


metal cabinet 
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are mounted insice 

and attached 

chassis as shown. RFC 

rectly to C at a 

while RFC mou! 

lel to the chassis on a 1! 

and with about 

ance from the chassis. The sockets fol 
V:, Ve, and V; are ceramic octals whil 
the remainder are Bakelite. Le-L» are 
wound on a 6” length of 3%" « 
cardboard mailing tube attac! 


components transfor 
and 7 
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chine screw 


lameter 
1 to the 
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and edg 
and covering the outside 
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potentiometer, | mo 
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solders directly to pin 
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B, (see Fig. 4) 
the oscillator 
of a 4-pi, 2% mhy. r.f. choke 
tail leads. Cathode connectior 
to the junction of the first and second 
pies up from the ground end. The lead 
from the cathode pin of the J ocket 
hould be securely anchored to L, with 
plastic tape to breaking the 
fragile chok« 
The final and output coils, L» and Ls, 
(see Fig. 2) are wound with #18 and 
#16 enamel wire as ce 
The bottom end of L 
and to chassis ground with the 
est possible leads. The top 
lapped) end of L 
which in turn 
side of the line 
end of L 
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the coil form, mark off the 
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Commence windin 
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here to the top, make tv 
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avoid 
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nort- 
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hown in Fig. 2 
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Front pane! view of transmitter. 


Controls are identified in text. 


each 3 turns until finished, with no one 
tap directly over the other. Wrap the 
bottom %” of Le with three 
Cellophane, overlapping 
ibout 4% wlow the bottom of Ls, and 
Scotch tay 
Starting up distance “B” 
bottom of 
winding, makin a 


layers of 
Pliofilm or 


eal on with 
from the 
coil form, commence close 
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each 3 turn mtil 5 


loop tap 
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made conti with no fur- 
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mounted on top of the chassis between 
the bottom of the 
terminating J 
strip brought 


trips of clear 


remaining trip 


two-lug, solder- 


should be 


coil form and 7, for 
with leads from this 

down under the chassis 
and C 
trip 


to capacitors ¢ also on a lug 

type terminal 
Finally clean 

leads on L 


plete 


and tin all tap ind 
and L. and give the 
coating of clear 


com 
unit a lacquel 
with an dos 


and the ends 


extra around each tap 
Connections are made to 
the taps by means of 


clips (Mueller 


small phosphor 


bronze 5) 


Adjustments and Operation 


Step 1; Disconnect the 
plifie r plats upply lead. Switch on the 
transmitter, first with V, removed, and 
chech sult- 
able series line 


Shut off, replace 


power ame 


filament voltage, adding a 


heater resistor if 


voltage is too high 


45 


Connect a d.c 
vacuum-tube voltmeter from chassis to 
upper end of R, (before switching on 
again). Voltage should rise to not more 
than about 465, then drop back to be- 
tween 430 and 450 volts, assuming that 
a power transformer of the listed 
rating is used. Check voltages at points 
C, D, F, Q, and K. They should be in 
excess of 245, 120, 300, 120, and 200 
olts respectively, with R,, set at about 
; to full resistance in the 
Now adjust c 
ind C 


meter to “Osc 


V, and switch on again 


circuit 
to about % full mesh 
to about 10°, of full mesh. Set 
Plate.” Current should 
be around 10 to switch 
meter to “P. A and a reading 
of 3 to 4 ma Shut 
off unit 

Step 2A: Set the oscillator to correct 
frequency (148 or 206 ke.). This can be 
iccomplished with an audio signal gen 
erator covering this range, plus either 
vacuum-tube volt 
preferably the former. If the 
generator is of the low 
ince type, put a series resistance of at 
least 20,000 ohms in the “hot” lead and 
connect to the horizontal terminals of 
the scope ground both 
together 


12 ma. Now 
Grid” 


should be obtained 


i SCOpe or an A.C 
meter 


signal imped 


terminals of 
instruments also connected 
With the generator at the 


erating frequency 


desired op 
gain of it and the 
horizontal amplifier should be adjusted 
normal The 
scope input should be connected to the 
transmitter, the “hot” lead being con 
nected to the power amplifier grid 
through 20 wefd 
or less syne of the 
terminals. With 
the high-voltage power amplifier plate 
upply still disconnected (and left this 
way until otherwise instructed), switch 
on the transmitter and adjust the ver 
tical gain of the scope for a pattern of 
correct height. Now slowly adjust C 
to either side of its present setting un 
til a circular or nearly circular pat 
tern is obtained on the scope. If the 


to give a trace vertical 


a series capacitor of 
external 
vertical 


Connect 
cope to the 


pattern is too unsteady, try connecting 


horizontal 
Shut 


the external syne to the 
terminals instead of the vertical 
transmitter off 

Step 2B: This is an alternative to 
Step 2A if a scope is not available. Con- 
nect the signal generator to an a.c 
vacuum-tube voltmeter but without 
any series resistor if low impedance, 
and adjust to give a reading of around 
5 volts at mid-scale on the meter. Con- 
nect the “hot” lead of the meter to the 
power amplifie: 
St« p 2A 


a.c. meter 


grid as mentioned in 
transmitter If 
off-scale, cut series 
simply 


Switch on 
reads 
capacitor to about 5 ywefd. or 
clip it to the insulated portion of R 
or R» or, if necessary, just 


lead close to the power! 


place this 
grid 
circuit, enough to slightly increase th« 
reading from the generator alone 
adjust C until the reading 
starts to rise. Since this will be quite 
sharp and sudden, it will require very 
careful and slight adjustment of Cy at 
resonance At 


reading 


amplifier 


Next 


meter 


meter 
enough to 
reduce the 
little. Shut 


resonance the 
may even increas 
go off-scale In this case 
ignal 
unit off 
Step 
ulator 


generator gain a 

Adjustment of balanced mod 
The of Cw was chosen so 
that its setting would not be critical, 


alue 
somewhere around minimum capacity 
By meshing it about 10% or so, it can 
final fine 
after the 
Stage is operating 
will 


be used as a tuning adjust 
power amplifier 


correctly 


ment for C 
Jalance 
anywhere 
mesh of 


probably be correct 


half 


scope i858 ay ailable 


from minimum to about 
Cc However, if a 
it would be advisable to check balance 
with it. Connect it and the signal gen 
erator to the transmitter as in Step 
2A. Now disconnect one of the control 
grid leads to V, or V, from T, prior to 
turning on the transmitter, and short 
the two control grids together at pins 
#7. Apply a constant audio tone from 
another 1000 cps 
either into the mike from some repro 
ducer, or to the grid of V 


generator, say about 


starting 


Fig. 4. Bottom view of transmitter with major under-chassis parts identified. 


with quite low gair 
mitter and adjust C for 
pattern, but with the audi 
start. Next increase the 
tone input and watch the 
If the circle pattern broadens or 
wise changes, adjust ( 
way or the other, followed by a nev 
of Cy (with tone to the 
frequé When th 
“on” o ikes m 
difference in the « e pattern, the 
modulator is balance: hut off the 
unit and connect the i V, and 
V, back as they sh« 
moving the shorting 

Step 4: Deviation 
start, set the 
tentiometers at about 
should be a fair ne f NFM 
(Narrow Frequency witl 
about 2 ke. or not more a! ke. de 
viation. A listening te i 
block or more from the t: 
should show no appreciable distortior 
If there should be distortion, leave the 
mike level at mid-position, and adjust 
the a.g.c ther: no distortior 
Since this is a strict! naccur rn 
and try” method, a test should be 
made with a scope and the setup men 
tioned in Step 2A. With mike 
zero, obtain a circle patter: 
apply a constant 


scope screen 


othe! 
little one 


setting 


original correct 


tone either 


a.g.c. ar ‘ ! ] po 


This 
ition 


point 
ansmitte! 


until 


ate cut 


level at 
Next 
tone ( the 
phone through some 
(headphones, speaker, et 
level again at mid-positior 
the tone output fron 
audio generator: 
tern just broadens s that it is me 
longer a circle. Detune the 148 ke. (o1 
206 ke.) generator etting 
first to one side then th« 
original setting. It possible 
to again obtain a circle on both sic 
of the 


micro 
sort ol reproduce 
vith mike 

Increas« 
7eCTo @gZ on the 


unt ( i@ pat 


slightly 
other of the 


snouid 1 


cente! 


frequency the new 
circles are obtained mor: iu or 3 
ke. each side 
its original mid-positio: 
is correct. If it is les ; 2 ke., de 


increa fron 


latior 


crease the a.g.c. unti he new el 
indicate correct de ‘ off 
transmitter 

Step 5: Final amplifier adjustment 
This should be done with plate voltage 
connected. An r.f 
0-2% 


ammeter of O-2 o1 
required while ad 
justing for optimum output to the lin 
First, set the tap clip of L» at 
the center position, and the L 
the first tap, that is, on the 
est to the bottom of I i.e., minimun 
coupling). Switch on transmitter with 
S, in the neutral positi When unit 
has warmed up, depress § omentari 
ly, just long enough to note the thre« 
power amplifier meter readings, re 
membering that the cathode « rent i 
the sum of all three when calculatin: 
the power amplifie: 
Cathode current should never be al 
lowed to exceed 80 ma. othe 
mentarily Normal «< 

screen is 10 ma. and grid current ca! 
be anywhere from about 2.5 to a max 
imum of 3.5 milliamperes for the 2E26 
If cathode and screen currents exceed 
these 


amperes is 


about 
clip at 
tap neal 


plate current 


than mo 
irrent for the 


values with 8, (on rear lip of 


(Continued on page 16. 
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One of the four RCA color cameras in 
use at NBC's Burbank studio. Fach 
of these color camera chains con!ains 
hree RCA image or‘hicon tubes. Each 
camera has a lens turret which will 
permit use of four different lenses. 


Over-all view of the NBC color studio in Burbank. There are 1°60 ligsiing ow'lets 
lecated on the lighting pipe battens and in outlet boxes along the walls. Abou! 
1000 lighting fixtures, in sizes from 500 watts to 5000 watts, have been incorporcted 


116,00 Flexible design, which anticipates future 


ro 


to meet 


ction of the n developments in colorcasting, makes this 


10 studio rT 
an an "tine Ses new facility a “Television Dream City 
faciliti« 


mm conta’ns ae oe 


The run-through on a colorcast includ ting up the came 
to his owr and presetiting the special ewi ching m Live sub ects and 
nference il various color swatches are used fo k ng needed cd ustments 

switching 
optin 


nal and make yssible 
pro iding sir L ind 


chnical director to d 
rh nclude both 
he operat eri 

te ignal by p 

Phi presetting 
When the dire« 
ther pusnes 
r space bar 

oI the specia 

by means of a | 

now ready to 
“on-the-air 
to him 
a monitor hou 
of the director 
blach ind-white rr 
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An analysis of the mechanical 
and electronic details of one 
of the most reasonable tape 
decks commercially available. 


| demand for assemble-it-yourself audio components 


continues unabated with the result that more and more 

such equipment is becoming available to the audiophile 
Among such units are the “Motek" tape deck and the “Fen 
Tone” tape preamplifier, both of which are being offered 
by the Fenton Company 15 Moore Street, New York 4 
New York 

The tape deck is made by Modern Techniques of London 
while the preamplifier is made in the United States by 
Fenton. The tape deck will function for both record and 
playback operations and incorporates a separate eras 
head. Although designed to operate at a single speed, the 
deck is available for 3%, 7%, or 15 ips tape speeds. The 
7% ips speed is standard with the other speeds availabl 
on special order It records one-half track and the deck 
will accommodate all reels up to 7” in diameter 

The “Motek” incorporates three special British-made 
Collaro motors. Each of these motors has two separate 
coils which can be connected in such a way that the deck 
can be operated on either 117 or 220 volts. The deck is 
supplied for operation on 117 volts, 60 cycles but other 
frequencies from 40 to 80 cycles are available on special 
order at a slight additional cost 

The deck comes equipped with a six-conductor cable 
one shielded cable connects to the erase head, another to 
the record-playback head, while the other two single wires 
serve as the bias oscillator interlock 

The “Motek” will operate from a horizontal position up 
to about 89 degrees vertical. Wow and flutter is approxi- 
mately 3 per-cent. Long term stability of the deck (error 
per hour) is = 3 seconds 

The record-playback head is made of Mumetal and has a 
gap of .0O005 The record bias is .2 ma., bias voltage is 35, 
while the required signal voltage is approximately 5. The 
erase head is of beryllium-copper laminate. Its gap is also 
0005". Erase current is 500 mw. while erase voltage is 170 
at 45 ke 

Frequency response of the record-playback head is 50 to 


48 


Top and bottom views of the 
“Motek” tape deck. It uses 
three special British-made Col 
laro motors. It features dynamic 
rather than mechanical braking. 


A Tape Deck 


2 db which is ideq iate fo t cations 
The tape deck uses dynamic braking ither than the 
more commonly-used friction brakes Chet ire several 
reasons for this. Dynamic braking off: chance of 
broken tape; since there are no mechani: parts there 
less chance of the brakes going out of adjustment thus 
minimizing servicing; and they can be built cheape1 
Dynamic braking has one disadvantage in that it do« 
not stop as fast at high speeds as the friction type. Dynamic 
brakes will operate almost immediately at low speeds but 
will coast about 10 revolutions with a 7 ‘ vefore stop 
ping at high speeds. This is no disad 


14,500 cps + 


except n 
cueing operations In all cases, howe le same size 
ree! should be used for both takeup and feed If they 
differ in size there is some likelihood of f 

The design of the deck is such that er is only done 
Should anyone to erase the 
tape several times, which is quite con ) the only pos- 
sible way in which this can be achieved to switch the 
unit into the “Record” position and run t through 
with the volume control of the preamplifie: at the 
minimum point 


just prior to recording 


There are no objection ( j proce- 
dure unless the preamplifier has a relat lig iss or 
hum level 

Since NARTB only established 15 ip ording stand 
ards, the 7% ips curves vary according to the makers of 
pre recorded tapes Also. there are no estal hed stand- 
ards of R/P head characteristics; thus tape deck manufac- 
turers have to build their own matchi imps and 
choose one of the many existing playback Fenton 
has chosen the Encore “Treasure Tape therefore 
this pre-recorded tape will give optimum p ince on 
the “Motek” TPR-1 combination. However its new, 
higher-priced preamp, the PRO-2, Fentoy orporates a 
choice of three individual recording cu Let's hope 
that the time will come when recording heads and pre- 
recorded tape curves will be standardized, permitting music 
lovers to select any tape preamp of thei much the 
same way they now select their high-fidelity audio am- 
plifiers 

Although interest in binaural is not too great at the 
present time, there are some individuals who contemplate 
using their tape machines for binaural operation. Obviously 
this unit, as marketed, was not designed for such service 
Normally any machine can be converted to s 
by substituting a binaural head. This can also be done on 
this unit, however, it is not a simple task and is not ad- 
visable. 


ich operation 
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The companion preamplifier designed by Fenton for use with the “Motek 
tape deck. The power supply is built on separate chassis, reducing hum. 


for the Home Music System 


Companion Preamplifier E5, 12AT7, and 5879, the last two sho 
equency is adjustable from 45 
Although the tape deck just discussed is a relative new- O-no itio is 5 db: the record frequeney is bett 
comer to the field-—it was first shown to the public last t n& 00 cp 3 db, while the playback frequency 
October at the New York Audio Fai the companion wetter tl 0-14,000 eps = 3 db 
TPR-1 tape recorder preamp is an even newer develop- In the “Record” position the unit functions as a record 


\ ounted. Bi 


to OD Ke imna 


ment oscillator f nishing erase and bia oltage as well as the 
This unit provides all the necessary preamplification for rd amplifier, furnishing enough gain to fully modulat 
both record and playback operation in addition to a bias- the tape from either a high-impedance crystal micropho 
erase oscillator The only other equipment required is a { » db or more) or any source supplying 5 volt or mo 
good high-qualit:, power amplifier and speaker system. In the “Playback” position, the unit acts as a playbach 
As can be noted from the photograph, the power supply preamplifier with enough gain to drive any high-level input 
for the preamp is built on a separate chassis. The ad- amplifier to full output from an &85 per-cent modulated 
vantage, of course, is that it can be placed in a remote tape 
location from the preamp, thereby reducing over-all hum Although the preamp is being offered in both kit 
pickup issembled forms, the price differential of 35.00 makes 
The preamp incorporates two high-impedance inputs fully-wired unit the more attractive buy except for tho 
one for mike and the other for the phono, tuner, radio, or who enjoy the challenge of assembling their own equi 
hi-fi amplifier tape output. A high impedance (2% volts) ment Factory-assembled, the preamplifier is priced at 
output can be fed into the high-fidelity amplifier with $39.75 net while the kit is $34.75 rhe kit is a prefab 
which the unit is used. The “Record-Playback” switch is job which is partially assembled All sockets, jacks, et 
incorporated on the preamp ire riveted to the chassis, the switch is partially assembled 
The TPR-1 circuit uses five tubes—a 6X5GTA, 6AQ5, he connecting cable is precut and stripped ") 


Complete schematic 
of the tape recorder 
preamp which has 
been designed to be 
used with the “Mo 
tek’ tape deck. In 
structions for build- 
ing such a preamp 
are included with 
each tape deck so 
the builder can use 
his own parts. Com 
ponents are stand- 
ard with the excep 
tion of the oscillator 
coil which can be 
purchased from Fen- 
ton. Other parts 
can be purchased if 
desired, including ube buontin® MacLoay At 
chassis. panel. etc. — weet 
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HOW TO IMPROVE YOUR HI- Fl AMPLIFIER 


+ 


By MILTON S. KIVER 


Don't try to re-design your amplifier—but there are 


several simple improvements that can be made on any unit 


NTERI [ in high-fidelity is at the 
| highest pitch it has ever been and 

from all indications it is headed even 
Alert service 
come this growth for it means new 
enue. The 
ilso a boon to the 


higher technicians wel 


ource ot expansion 1s 
hi-fi enthusiast be 
interest the public 
i product, the more time and 
effort manufacturers will spend trying 
to improve it As a result 
benefits 

The heart of a 
lies in the 
vhere the 


caus the more 


shows in 
everyone 


high-fidelity system 
implifier. Here is the 
audio signal receives the 
portion of its amplification and 


major 


place 


major 
frequently, the 
distortion 


portion of its 


Commercial mar 


come in 


implifiers on the 
ket and build-it-yourself kit 
i variety of power capabilities and in 
i range of qualities It may 
be that the amplifier you finally pu 
ither factory-wired or in kit 


form) do« not 


very well 


chase ( 
have as low a noise 
level, or as clean a sound, or as wide 
it to have 
But to get what you really want would 
entail than 
pend Must you, then, be 
with there 
can do to improve the 
ystem 

Whil 


wn are 


i response as you would like 


more money you care to 
satisfied 
less or is 


something you 


quality of your 
changes in basic circuit de 
seldom feasibl 
number of “fringe’ 
an be 


there are a 
modifications that 
made to measurably improve 
the characteristics of an amplifier. In 
most instances, the additional 
nominal and anyone 
nderstanding of amplifier 

make the 


com 
ponent costs are 
vith 
operatior 


ead 
50 


i basi 


changes 


rhe important attributes of an 


include hun 


iudio 


implifier noise, frequen 
and distortion (at 
well-designed 


would be on 


cy re pons¢ 
rated output) I 
amplifier, hum and noise 
the order of 70 db o1 
output and frequency 
be flat from 
the low end to well above 
at the high 
any significance, must be measured at 
rated output ind 
per-cent 


output 


or a 


below rated 


would 


more 

response 
about 30 to 5O evecles at 
20.000 evcles 
end Distortion, to have 


than 2 
distortion 


anything less 
intermodulation 
can be considered excellent 

Here then, is a t of 
wor} igainst in e' 


figures to 
uating the pet 
particular 
that your amplifier 
improvement certain 
steps « 1 be taken to step 


formance ol youl 
If you feel 
stand 


system 
could 
simple 
up its per 

formance 


Hum 


hum in the 
indication 


sence ol 


rhe pre 
speaker is an 


loud 
that a.c. is 
reaching the signal path of 
the amplifier As a first step in deal 
ing with this 


somehow 
problen a 


complete 


Fig. 1. Appearance «f hum on an oscillo 
scope connected acros, amplifier output. 


mca 
termine ow 
is. With th 
will then be 
exactly how mu 
changs 
The hum me 
follows 
Disconnect the 
from the amplifi I 
equivalent resistor e proper watt 
age rating In T j | isé this 
might be an 8 ! ohm resistor 
rated at 10, 20, or 
on the amplifier 
nothing connected to the input of the 
amplifier and the itrol wide 
open, measure the hum ' ige appeal 
ing across the load resi y This car 
be readily cilloscope 
and might appear a hown in Fig. 1 
A v.t.v.m. can also be ised for the 
provided it 


corrective 


substit 


depending 
Then, with 


done with ar 


same purpose 
enough The oscilloscope 
the more desirable insti 
If the hum power s desired, take 
the square of the hum voltage 
value) and divide it by the re 
of the load. The lt 
Then, by the us« f the 
db lO log (P.\/P 
where: P 


iment 


(r.m.s 
sistance 
hum powe! 


formula 


rated powel! 
plifie: 

hum power o 
you obtain the number of db the 
hum e! is below rated output. Any 
db can be 


itput 


value in excess of 65 
considered good 

The sources of hum in an amplific 
are many and diverse, but in_ the 
present which 
corrected fairly readily will be 
considered. For 
ment has a very definite bearing on the 
amount of hum heard in the speaker 
However to remedy this 
would mean we would have to re 
arrange the chass 
this is s 1 feasib n 


discussion only those 


can be 


example parts plac 


situation 


and 
existing 
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parts layout 


point wil ut 
certal extent 
hielding Large 
ransformers and 
idily shielded by 
shields. On the other 


considered 
Same is tl 
ponents as t 
es ire not re 
iuxiliary 
shielded 
then 


reduce 


tubes can be 
rhe proble: 


we can do to 


quite 


conomica \ nd 
f the i portant 
fror the 
to heat the cathodes of the 
es. This alternating volt 
h the other tube el« 
ostati 


iudio amplifier stems 


nents 
nagnetk 
ithode and the 
grid and plats and 
iths from he 
diffi« 


impiiner 


and electro 
ibetween the « 
ilso 


id, screen 


means of leakage p 
» cathode To avoid 
ny h ghet 
eamplifiers se da to heat the 
The 
»btained fron 
Fig. 2A) o7 the 

flowing uv the 
implifier 
In established circu i 
ich to hum 
frequently quite 
Fig. 3. A 
potentiometer 1s 


ite! 
these ulties 


priced 


' ind 
ithodes required ¢ irrent can be 
supply 
cathode 
power! 


sepatl ite powell 
irrents 
utp it 
simpl ap 
reduction and one 
effective is 
small 100 
shunted 
windings of the 
transformer. The center arm of 
grounded. (If the trans 
winding itself has a center tap 
this should be left um Then 
vith the system in operation, the po 
rotated until the 
it its lowest point 

this 
The potentiometer is 


vhich is 
lemonstrated in 
mm, 2-watt 
cross the heater 
power: 
the control 1 
orme! 
mnnected 
tentiometer arm Is 
im level is 
An elaboration of circuit 
Fig. 4 
ind a small positive voltage 
introduced into the heater 
The purpose of the “B+ volt 
tube heater suffi 
that no leakage 
heater to cath- 
eliminating this method 
The amount of 
voltage required is small, on 
the order of 30 to 40 volt 
connecting appropriate 
supply out- 


hown in 
etained, 
has been 
circuit 
iwe is to make 
iently 


each 
positi ri so 
irrent can flow from 
die, thereby 
f hum introduction 
positive 
and it may 
be obtained by 
stors across the 
if 

Another method 
the amount of 
rrid of 
f a single grounding 
rid and cathods 
tage. The re 
s that if the grid and cathode 
ire grounded at points, any 
through the will 
minute the 
resistance two 
‘rounding points. This voltage is thus 
effectively in with the 
causing hum to appear 


pow I 


of minimiz 
reaching the 
is through the use 
the 
single 


this stipulation 


useful 
hum 
an amplifier 
point for 
circuits of any 
ison for 
circuits 
separate 
ic. flowing chassis 


levelop a voltage 


acToss 


between the 


chassis 
jlaced series 
ignal voltage 
n the tube output 

As a matter of general! practice, it is 
to use a single bus bar (or No. 12 
wv 14 wire) as the grounding line for 
the entire amplifier 
vhere insulated the chassis ex- 
ept at one point This is 
hosen at the input to the system. By 
this means, the introduction of hum 
through the 


best 


The bar is every 
from 


usually 


rom currents circulating 


is avoided 
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Finally 
tube 
twisted 
much of ac 
is possibl to 


shoul 
othe 


from 
about each 
incellation 
fields as it 
which 
to rul 


interesting 
in hum 
above the chassis 

ilong the underside. Hol 

it the heater terminals of « 
enabling the 
contact with the termina! 
the 
between 


practice 
reduction is 


wires 


wires to makée 
chassis acts a il 
the 60-cycle a. 


various circuit con pon 


way 
shield 
ind the 


The foregoing hum sourcs 


been directly associated wit! 
the 


still ino 


and hence freq 
There 1 
that due to insuffi 
“B+ voltage 


126 cycles 


line 
cycles 

of hum 
ing of the 
frequency 
full-wave 

ill amplifier powe 
iudibility 


here is 
action con 
rectifiers. As far 
both 
annoying, however 
stressed o that the 
may use this difference to 
whether the hun 

from the 


rectifying non 


is concerned ourcee 


hum are equally 
the frequency is 
technician 
determine 
brought in power! 

the heaters 

solution to hu rm tne 
filterin As a 
shunt additional filter capacitors 
and note whether 
it dor ind 


capacitors are j ed to 


The obv 1jOUS 
B+” line is additional 
tart 
across the “B+” ling 
the hum level decreases. If 
the existing 
be good, then the extra capacitors may 
added to the system, or the 
units and 


inserted in 


simply be 
original may be removed 
higher-valued 
their place 
Fach of the 
will afford a certain 
from hum and all together 
hum substantially 
the technician 
the source of 


capacitors 


foregoing 
amount 
will reduce 
In instances where 
has difficult, 
the hum, a useful ap 
proach is to start at the rids of the 
output work back to the 
input, one stage time The 
of all prior to the on 
worked should be so that any 
hum they may ented 
from reaching the part of the system 
worked on Try to reduce the 
hum of each stage to as low a level as 


locating 


stages and 
ita grids 
stages being 
grounded 


contribute is pre 
being 
before 


In this way, systematic corres 
tion can be 


possible moving on to the next 
tage 


worked out 


Noise 


Another characte tic ol 


amplifier 


important 
operation is the 
noise that the system develops. As with 
hum, it is the low-level that 
are most critical in this respect and it 
is specifically toward them that cor 
rective directed 

due to 


amount of 


staves 


measures are 


Noise in an amplifier is two 
main 
tube hiss 

Thermal] 
random motion of electrons in any 
ductor. The movement of the 
in both directions 
flow 
more 
than in the 


et up acro the conducto 


sources—thermal agitation and 


agitation arises from the 
Con 
electron 
constitute a < 

rent Since there are ially 
electrons moving in om 


other oltag 


few 


rection 


L-Wwavel em Oot 
*t oF ‘Live 


Tuee “EATER 
LOW-LEve. Staces 


Fig. 2. (A) A suitable d.c. heater supply 
The setting of R, depends on voltage out 
put of rectifier and number of heaters in 
series. Also, shunting resistors for tube 
heaters may be needed if tubes require 
different currents. (B) Another method for 
obtaining d.c. power for the heaters of 
low-level stages. R, is chosen so that its 
voltage drop plus those of the heaters 
equals required stage bias. If too much 
cathode current is available, a suit 


able shunting resistor will be required 


Fig. 3. A simple hum-reducing control. This 
can readily be added to existing amplifiers 


flow 
conductor re 


proportional to the net current 
ind =the ilue of the 
tance The polarity of the voltage 
due to thermal 


depending on the 


agitation changs con 


tantly direction 
vhich the n 


tron is mo 


[ elec 
there 
pattern to the randon 
that 


equency at which the 


iximum numbe 
ing. Because of thi 
no definite 
itage o! for matte! iny ore 
electron nove 


(Continued on page 126) 


Fig. 4 
can be 


How a small positive d.c. voltage 
introduced into the heater circuit 


met 


| 


+ 


7 
s@1evisi 


Consultant 
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Do you always use the right resistor at the right time? 


This review of commercial resistors should be of help. 


HERE -is no single application of 
 erectricit where resistance does not 
play an important part. Whenever 
clectrons move is some opposi- 
to this flow, and the size of this 
resistance is a vital parameter in the 
most fundamental of electrical laws, 
Ohm's Law. For this reason, the re- 
sistance element is invariably found 
in every single application of electron- 
ies and the value of this resistance is 
usually essential to the circuit 
Although every component contains 
some resistance, the lumped or calcu- 
lated takes the form of a 
special component, One definition of 
an ideal resistor is that it offers equal 
impedance to the flow of dc, and a.c. 
at all frequencies. An ideal resistor 
should not have any inductance or ca- 
pacitance, In discussing the 
types of fixed and variable 
we shall point out their limitations as 
to inductance and capacitance, as well 
as the changes which temperature and 
humidity can effect on typical resistors 
The complexity of modern electronic 
equipment requires a great variety of 
specialized with all 
of different temperature, 
power, and other ratings 


there 
tion 


resistance: 


various 


resistors 


sorts 
humidity, 
Another im- 


resistors 


Fig. 1. Some typical fixed composition- 
type resistors of various wattage ratings. 
These particular units are from IRC. 


portant aspect of resistance is the tol- 
erance which may be desired in 
cific applications 


spe- 


Fixed Composition 


Fixed composition resistors are the 
most commonly used types, especially 
in radio and TV receivers. Surely the 
\% watt, % watt, 1 watt, and 2 watt 
carbon composition types shown in 
Fig. 1 are familiar to all readers. These 
resistors consist of a core of carbon 
composition mixture, molded into an 
insulating material. The outside of the 
insulating material is painted with the 
value of the resistance in the 
and the wattage rating of the 
unit is indicated by its size. These re- 
sistors are available in three standard 
tolerances, 20%, 10%, and 5% and, 
while the 5% units are marked with a 
gold stripe and the 10% units have a 
silver stripe, the 20% types have only 
the three colors indicating the resist- 
ance value. Resistor values standard- 
ized by the Radio-Electronics-Television 
Manufacturers Association (RETMA) 
are arranged according to tolerances 
Thus, for example, 5‘+ resistors are 
available in 270, 300, 330, 360, and 390 
ohms while in the 20% types only the 


color 
code 


Fig. 2. Shown here are two Allen-Bradley 
composition-type resistors, metal encased 
to facilitate the dissipation of heat. 


270, 330, 
standard. 

Carbon composition types are oc- 
casionally found in \4 watt sizes. Also, 
% watt composition resistors are avail- 
able only down to 10 ohms. Lower 
resistances are made in the same size 
insulated body, but contain a 
ance wire coil. This means they can- 
not be used in r.f. circuits 

When resistors are used in 
frequency circuits, the lead length 
often becomes critical as does the 
proximity of the insulated body to the 
chassis, since this increases the stray 
capacity of the system. If proper lead 
lengths and positioning of the resistor 
are observed, carbon 
sistors can be used up to 2000 mc 

In general, high temperatures in the 
area of a resistor will its re- 
with 
types great 
possible. 


and 390 ohm values are 


resist- 


high- 


composition re- 


increase 
carbon composition 
resistance 


sistance; 
variations are 
After heat has been applied 
for some time the resistance may in- 
crease far beyond the tolerance speci- 
fied and remain high even when the 
heat is removed. For this reason, it 
is important when replacing resistors 
to avoid heating the resistor body with 
the soldering iron. It is good practice 
Fig. 3. Three types of resistive film re- 
sistors made by Aerovox are shown here: 
ceramic, metal, and lacquer exteriors. 
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POTENTIOMETER 


Fig. 4. 
type 
tic. 


Two Sprague spiral-wound film- 
resistors; one is encased in plas- 
These are used for high voltages. 


oldering iron only at the 
holding the part of the pig- 
irest the resistor body with 
The pliers serve 
the heat 
danger of 


to apply the 
connection 
tail lead ne 
nosed 
off 
by reduce 
tne 


long to 
and there- 


overhe ating 


plier 
draw some of 
the 
resistance element 
have 
possibly due to a 
somewhere in the circuit, should 
replaced. They usually 
have high resistance, and 
brittle TV ser tech- 
find that overheated 
often crack inter- 
mittent defect 

In high 


Carbon resi which 
heated in 


snort 


tor over- 


ope ration 
always be are 
discolored 

re quite 


will 


vice 
nicians such 


resistors and cause 
its carbon com- 

tors must with 
to avoid arcing ol! 
the tance element 
TV re ivers used a high- 
with a bleeder 
watt ¢ 


oltage cire 
be used 
care internal 
bre 
Many early 


ikdown of 
iitage doubler 
ting of 4 


composition ries 


consi rbon 
The 


to 


one 
eTries arrar}? Nnoce 
keep the voltag each resistor 
1000 renerally the 
for 1-watt re- 
carbon-film 
ed 
tors 
that 
the resi 
the rated 


below 
dered 
sistor Later 


high 


potential con ate 
special 
oltage resistors were us 
the 


the 


tor 


carbon composition resi 


d pl actics require 
é ipated in 


half of 


Fig. 7. Ceramic core, wirewound resistors 
of fixed value used for relatively large 
power dissipations. These are by Sprague. 


Various sizes of adjustable wire- 
resistors are shown here. These 
units are made by Ohmite. 


Fig. 5. 
wound 
particular 


wattage. To keep components really 
cool to guarantee stable operation 
fourth 
watt is actually 
resistor will 
where rf. energy is 


tion to the calculated d.c. p 


om 
used Thu il % 

dissipated i 2-watt 
be specified In 


reul 


is sometimes 


pre eri 


able derating is needed 

A novel way to 
and promote cool operation 
of the copper 


Improve tabili 
the use 
encased carbon resistor 
an example of which is shown in Fig 
The principle here is simply to di 
pate the heat in the 
copper ring which 
to the chassis o1 
object 


resistor 
of a 
heat 
metal 


trans! 
other 


Film Type 


For applications 
stability with 
and humidity 
acy 
variety of film-type resi 
Basically tota 

lating usually a 
which is coated with a thin 
actual material 
connections there are smal! m« ip 
with pigtail ich end. The 
entire unit is eithet d with a 


lacquer! or el 


req i i 
chang in 
as well as 


the 
tor 


in resistance values now 

iilable 
these consi 
rod 


the 


I ike 


material 
resistance 
leads at ¢ 
molded into a 


ry pi al 
film-ty pe ul hown 


pecial 
olid 
coated 


insulating 


Fig. 8. Shown here is a noninductive wire 
wound resistor before it is filled with an 
insulating impregnant, by Ward Leonard. 
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Fig. 10. Shown here are some varieties 
of a wirewound resistor using insulated 
resistance wire and made by Spraque 


types since they rarely are the source 
of difficulty in a receiver. For 
amateur 


the en 
and hobbyist how 
wirewound resistors are very im 
portant and extensively used. Wire 
wound units can be divided into two 
major groups, the fixed types and the 
ariabl 


enecr, 
evel 


types 

Typical adjustable wirewound power 
resistors are shown in Fig. 5. These 
resistors consist of a ceramic form on 
which the resistance wire is wound in 
i single layer A ceramic coating 
holds the wire and the end terminals 
in place. The sliding tap makes con 
tact with the wire through a 
dimple in the adjustable ring 
ing the screw on this ring permits i 
to be moved in any direction and al- 
lows for adjustment of the resistance 
Caution is indicated here to keep the 
movable tap from injuring the re 
wire. This could happen if 
the screw is tightened too much or if 
the tap is moved without loosening the 
crew sufficiently 

At this point, a common 
confusion might be 
term rheostat does not describe the 
type of shown in Fig. 5. A 
rheostat is an adjustable resistor with 
only two connections; a potentiometer 
ilways has three connections see 
Fig. 6. In electronic work, practically 
ill variable resistors are of the poten 
tiometer type, whether they take the 
shape of the familiar volume control 
or are of the slide wire type shown in 
Fig. 5. Occasionally, several resistors 
are contained in a single ceramic form 
as in the well remembered early RCA 
630 TV receivers. 

Fig. 7 shows a typical assortment of 
fixed wirewound resistors ranging 
from the small 5-watt unit with axial 
pigtail leads to the large 200-watt re 
sistor which requires mounting brack 
ets. These resistors all have certain 
common features. They are quite 
rugged electrically, maintain their re- 
sistance under limited temperature 
variation, and are relatively unaffected 
by humidity. One disadvantage of the 
wirewound types is that the heat they 
radiate raises the temperature in ad 


small 


Loosen 


istance 


source of 
cleared up. The 


resistor 
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Fig. 11. The flexible resistors shown 
here are made of wire wound around a 
Fiberglas tube. These are by Clarostat 
jacent components. Since most 
wirewound resistors are inductive 
they are not suitable for rf. circuits 
Special noninductive windings are ob- 
tainable which 
distributed 


and 
minimum 
which contains a 
type winding is shown in 
The resistance wire is laid into 
form which is then filled 
and sealed up. As a result of the pe- 
culiar way in which the resistive ele 
ment is mounted, the inductance of 
this unit is kept to a minimum and the 
heat greatly improved 
A variation is shown in Fig. 9, where 
the same type of winding is arranged 
within a ceramic disc. As indicated, 
several such can be mounted 
with a single screw and a variety of 
circuit connections can be obtained 
This type of resistor is used in rather 
specialized equipment and is not gen- 
erally found in radio and TV receivers 

Still another type of wirewound re- 
sistor is shown in Fig. 10. Obtainable 
in a noninductive winding as well as 
conventionally wound, this resistor 
consists of a ceramic core, insulated 
resistance wire, and a ceramic type 
shell Features of this resistor 
include relatively cool operation, pro- 
tection against moisture, humidity, and 
other climatic conditions, and rugged 
ness 

Many wirewound 
resistors are available in a great num- 
ber of different shapes, sizes, and body 
materials. Some manufacturers use flat 
or oval cross sectional forms which al- 
low greater compactness. Others offer 
precision wirewound resistors with low 
power rating, made of many layers of 
wound resistance wire Still other 
types are wirewound on _ ceramic, 
into glass One interesting 
type is the flexible Fiberglas resistor 
where a_ resistance wire is looped 
around a core of Fiberglas filaments 
and then covered by Fiberglas sleeving 
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sealed 


These elements are extremely flexible 


as shown in Fig. 11 
use in electric soldering irons, etc 
Also included among wirewound re- 
sistors are ballast tubes and heater- 


and are ideal for 


of the 


Fig. 12. Various types and sizes of po 
tentiometers are shown here, both carbon 
and wirewound. These are from Mallory 


type ballasts as well as resistance type 
a.c. line cords 


Potentiometers and Controls 


The term potentiometer o1 
generally taken to mean a 
the type shown in Fig. 12 
either a volume, tone, or picture con 
trol of kind Actually, there 
are over a hundred different kinds of 
controls varying widely in their 
trical characteristics and in mechan 
ical construction. Basically, there are 
two types of potentiometers—-the wire 
wound and the composition 
type. The former is distinguished by 
greater precision in instances 
and, of course, by power rat 
ings Carbon 
usually 


“pot” j 
control of 
used a 


some 


elec 


carbon 


many 
higher 
composition “pots” are 
cheaper and allow higher re 
sistance values in a limited space. They 
also tend to develop less contact noise 
permit the use of a variety of 
and are almost noninductive 

The size and construction of 
tiometers naturally vary with 
power rating. The wirewound 
potentiometers, 10 watts or more, are 
larger and often feature open construc 
tion. Usually only the smaller types 
mostly the carbon composition poten 
tiometers, have switches mounted on 
the back A typical combination 
switch and potentiometer is shown in 
Fig. 13. A d.p.d.t. slide switch is added 
to the back of the control, permitting 
the use of a single shaft for tone con- 
trol and high-low switching, or similar 
application 

Since the advent of TV, concentri« 
shaft potentiometers have become com 
monplace, A special type of potentiom 
that is being used in color TV 
sets is shown in Fig. 14. The shaft is 
made of an insulating material, per- 
mitting adjustments to be made by 
screwdriver without affecting the 
capacity in the circuit. The same po 
tentiometer has twist tabs for mount 
ing it in automatic assembly processes 
and is available with special terminals 
suitable for printed wiring 

The size of potentiometers has been 
reduced greatly and miniature types 
are available for such applications as 
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Fig. 1. A rotator in- 
stallation with a com 
bination type antenna 
for uhi. and v.h. 
TV reception. The ro 
tator shown here is by 
Vee-D-X and is of the 
inline type. Guying 
wires which are actu 
ally used to help keep 
the installation rigid. 
are not shown here. 


Fig. 2. Cutaway view 
of the VeeD-X an 
tenna rotator showing 
how the drive mech 
anism is positioned 
to allow the antenna 
mast to be in line with 
the support mast. 
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By L. F. B. CARINI 


Chief Engineer, La Pointe Electronics Inc. 


Now is the time to push TV antenna rotator sales—the 


viewing season is reviving and there are more stations. 


ELECASTERS 
strides in 
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reduce the number of 
fringe areas throughout the country 
r'V receiver manufacturers are 
improving TV 
in even sharper 


made great 

broadca 
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power! 


busy 
designed to bring 
pictures on weak sig- 
nals and, almost daily, a new antenna 
design featuring high gain is developed 
Still there are many viewers who get 
weak and unstable reception 

For the TV viewer, there is 
always an immediate and 
inprovement in reception 
from the installation of a 
tenna system 


sets 
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noticeable 

resulting 
better an 


Too often today, the common prac 
tice is to assume that a given antenna 
will work as well in one spot as in an 
other, In the same general area. This 
is a serious miscalculation. For best 
results it is necessary to evaluate an 
tenna requirements in terms of needed 
gain on the existing signal level in the 
exact location of the antenna The 
antenna rotator, by increasing antenna 
system directivity and minimizing in 
terference, can increase the 
system in areas 
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By HERMAN BURSTEIN 


Important facts for all hi-fi enthusiasts—a six-part series 


covering a semi-technical report on the mechanital design and operation 


MATEUR use of tape recorders has 
A eaince momentum through devel- 

opment of which give 
good performance at moderate prices. 
But tape recording is still in its in- 
fancy with respect to use in home 
music systems. Price and performance 
are not the only Tape re- 
corders require frequency equalization 
and lack of standard equalization also 
presents an obstacle to growth 

It is often that a 
made on machine “A” exhibits 
frequency balance when played 
on machine “B.” Bass or treble 
be excessive or insufficient. The super- 
ficial that seldom do two 
machines of different manufacture 
employ the same kind of equalization 
In a more fundamental. sense, the rea- 
son lies in different engineering ap- 
proaches to maximizing frequency 
range and signal-to-noise ratio and 
minimizing distortion and cost. Equal- 
ization is tightly interrelated with 
these four factors as well as with tape 
characteristics 

The situation in tape recording is 
similar to that which existed in disc 
recording before early 1954, when the 
RIAA curve was adopted by most 
manufacturers. Until then, the disc 
makers had spent nearly six years 
turning out microgroove records with 
a wide variety of frequency char- 
acteristics, much to the confusion of 
many music lovers 

If amateur use 


machines 


reasons. 


observed tape 
poor 


back 
may 


reason is 


of tape recorders is 
to attain its potential growth, equaliza- 
tion must be standardized. This means 
that a standard machine would turn 
out a tape with specific frequency char- 
acteristics given a tape 
which has recorded with 
characteristics, a standard machine 
would be equalized so as to produce flat 
response 

At least three 


Conversely 


been such 


good reasons exist for 
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standardizing the equalization of tape 
recorders: (1) Pre-recorded 
would sound right on any machine and 
thus would find a wider market; in turn 
it can be expected that a mass market 
would lower the cost of pre 
tapes. (2) Exchange of music 
a loan basis would be similarly facili- 
tated. (3) Standardization would be 
desirable in itself to the extent that it 
reflects the best thinking and experi- 
ence in getting maximum performance 
out of recorders 

The purpose of this series of 
is to explain the factors and problems 
involved in equalization and establish 
ing a standard. To do so effectively re 
quires a description of the principal ele- 
ments and processes in tape recording 
Therefore the discussion of equalization 
is preceded by an examination of (1) 
the essential elements of a tape record 
er; (2) record and playback losses; (3) 
effects of bias current 

The essence of tape 
audio frequencies is that 
with a magnetic substance } 
ized in accordance with an audio signal 
as it record head, and later 
the magnetized tape produces an audio 
voltage as it is drawn past a playback 
head. Fig. 1 shows the chief 
ponents in this process: tape transport 
mechanism, heads, record preamplifier, 
playback preamplifier, bias oscillator 
and tape. 

Transport Mechaniam The 
function of the transport 
is to draw the tape 
an accurate and 
constant rate of speed. Speed varia 
tions have undesirable effects, and the 
best machines hold such variations un- 
der .2 per-cent. Slow variation 
and medium ones (flutter) 
cernible changes in pitch, while 
frequency variations produce 

The tape unwinds from a feed reel, 
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of tape machines—including a discussion of tapes and equalization problems, 


passes against the heads, and is wound 
onto a takeup reel A spring-actuated 
roller presses the tape against the 
capstan, which moves the tape at con 
stant speed. In turn the 
driven by a motor 
wheel or othe 
Guides keep the 


capstan i 
through an idle 
mechanical linkage 
tape in line with the 
heads and prevent it from weaving up 
and down 

The feed reel is actually 
the direction opposite to 
as shown by the 
l, and the 
rate 


driven in 
tape travel, 
broken arrow in Fig 
takeup reel is driven at a 
exceeding tape motion. Obviously 
the tape would break were it not for a 
clutch, belt, or other 
provides for slippage of the 
there is tension at both 
tape and at the same 
can rotate in the 


which 
Thus 
ends of the 
time each reel 
direction and at the 
rate required by tape travel 

To rewind a tape, the 
is disengaged from the 
greater driving force 
feed reel than the 
ersely, to wind the 
up reel, more 
latter 
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for capstan 


each 
feed reel, and takeup reel 
Others do with only one through a sys 
tem of belts or other means of trans 
mission 

machines, 
ones the 
heads, guides 


is such as to 


In some usually the more 
arrangement of 
and other devices 
firm contact 
between tape and heads, which is vital 
Other machines employ spring-actu 
ated pressure pads to assure contact 
Transport mechanisms contain all or 
of the following features 
to stop the reels; provision for more 
than one speed; interlock mechanism 
to prevent fast wind or rewind of tape 


expensive 
reels, 


maintain 
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brakes 
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Fig. 1. Basic elements of a tape recorder. 


Courtesy of Audio Devices, ine 


Fig. 2. Variation of magnetic induction (B) 
with magnetizing force (H). Refer to article 
during record or playback; lockout 
control to prevent accidentally putting 
the transport in record position, which 
would cause the tape to be erased; 
provision for lifting the tape from 
the heads during wind or rewind so as 
to avoid undue head wear; automatic 
shut-off when the tape runs out or 
breaks; withdrawal of the idler wheel 
from the capstan and the motor shaft 
when the transport is not in use in 
order to avoid flats on the rubberized 
idler wheel; and an odometer for 
counting reel revolutions 

Heads: In the sequence shown in 
Fig. 1, magnetic patterns on the tape 
are removed by the erase head, a sig 
nal is then impressed on the tape by 
the record head, and finally the tape 
induces a signal in the playback head 
Playback may take place at the same 
time as recording or at a later date 

For purposes of monitoring tape 
recorder performance, as well as for 
rapid testing and adjusting, it is neces- 
sary to have three separate heads 
(Fig. 1) so that record and playback 
can take place simultaneously when 
desired. However, this is impossible 
in many machines because they use a 
single head for both record and play- 
back, the function being determined 
by a switch. Generally, only the pro 
fessional and semi-professional ma 
chines employ three heads 

The structure of each head is es- 
sentially the same, consisting of a 
coil wound about a ring-shaped metal- 
lic core with a fine gap. Contact with 
the tape is made at the gap. The core 
is an alloy possessing high permeabili- 
ty—easily magnetized and demagnet- 


ized. In the case of the record and 
erase heads, an a.c. current in the coil 
magnetizes the core. Inasmuch as the 
tape bridges the gap in the core, the 
magnetic flux in the core travels 
through the tape, magnetizing it. In the 
case of the playback head, the tape’s 
surface induction—magnetic flux at 
right angles to the tape—enters the 
head and induces a corresponding volt 
age in the coil of the head 

The record head's flux magnetizes 
the tape in accordance with the audio 
signal current to the head. The maxi- 
mum current needed varies with head 
construction and is roughly on the 
order of one-tenth to as much as sev- 
eral milliamperes. Excessive audio cur- 
rent overloads the tape and causes dis- 
tortion 

The record head is essentially an in- 
ductance and its impedance therefore 
with frequency over the audio 
range. Rising impedance reduces cur- 
rent through the head and thereby dis- 
criminates against the recording of 
high frequencies. To produce a mag- 
netic field having constant strength at 
all frequencies requires constant cur- 
rent. Consequently the record head is 
termed a constant-current device. In 
all further discussion it is assumed 
that, apart from the effects of equaliz 
ing circuits, constant current 
plied to the head for constant 
input 

To do so it is necessary that, at al) 
audio frequencies, the plate resistance 
of the tube feeding the head and the 
coupling resistor to the head should 
provide most of the impedance of the 
circuit. This prevents the head from 
having an appreciable effect upon cur- 
rent flowing through the circuit and 
therefore through the head. Also, the 
coupling capacitor to the head should 
have relatively negligible reactance at 
ow audio frequencies 

Tape recording requires application 
of a bias current (discussed later) to 
the record head. When a.c. rather 
than d.c. bias is used, as is generally 
the case today, the length of the re- 
cord head gap (referring to the dimen- 
sion parallel to length of the tape: see 
Fig. 1) is relatively unimportant be- 
recording then takes place at 
the trailing edge of the gap; in Fig. 1 
this would be the right side of the gap 
If the tape recorder has a separate 
record head, its gap length is generally 
below .001 If a combination record- 
playback head is used, the gap length 
is determined by playback require- 
ments, which necessitate a length of 
0005" o1 maintain high-fre- 
quency response. This will be ex- 
plained in Part 3, dealing with record 
and playback losses 

Given constant current and assuming 
no losses in the head, the record head 
presents to the tape the same strength 
of field at all frequencies (al- 
though at high frequencies the amount 
of signal recorded is subject to losses 
as will be discussed in Part 3) By 
contrast, if the playback head is pre 
sented at all frequencies with constant 
magnetic induction termed flux 
density, it decreasing 


rises 


is sup 
signa! 


cause 


less to 


audio 


also 


pre wluces a4 


voltage as the frequency i 

The playback head induc 
tive device, has an output proportion- 
ate to the rate at which the induc 
tion on the tape changes per period 
of time (per second) as the 
the head. This rate of 
velocity, is determined by ( 
of cycles-per-second recorded on the 
tape and (2) amplitude of the record 
ing. For equal recorded amplitude 
the induction velocity increases as fre 
quency rises, and therefore head out 
put goes up. Consequently the play- 
back head is termed a constant-velo« 
ity device: constant 
stant velocity 


The 


being an 


tape pass¢ 
change oO 
numbe 


output for con 


erase head performs its fun 
tion by subjecting the tape to a rela 
tively large amount of high-frequency; 
current. Frequency is usually upward 
of 30 ke. and current may range fron 
as low as 5 ma. to as high as 300 ma 
depending upon head construction and 
performance specifications. Size of the 
gap is not critical and is preferably 
relatively long, upward of .005”, s 
that the field of the 
quately penetrate the 

The erase head current 
rates the tape, destroying the magneti 
pattern which corresponds to audi 
signals. Then as the tape recedes fron 
the head it is demagnetized as a re 
sult of being subjected to a 
field which is rnating i: 
polarity and at the same time 
ally decreasing in strengt! 

It might that erasure coul 
be achieved simply by moving the 
tape past a strong permanent magnet 
which after saturating the tape woul: 
gradually remove its induction as the 
tape recedes. But this is not so sim 
ple because the flux induced in a mag 
netic medium ordinarily does not vary 
linearly with magnetic Instead 
it follows what is known as a hys 
teresis loop, as shown in Fig 

Fig. 2 represents the variation of 
magnetic flux density, or induction 
(B) induced in a particle of the tape 
by magnetizing force (H). The hys- 
teresis marked by the outer 
arrows, OC being the start of the loop 
Although final shape of the hysteresis 
loop is determined after force H has 
undergone many cycles of reversal, the 
ultimate shape is not important to thi 
discussion. As H increases from start 
ing point O, B increases slowly at first 
then rapidly and reache 
Subseq rently as 


head can ace 
tape 
first sat 


magnet 
rapidly alt 
gradu 


seem 


force 


loop is 


slowly again 
saturation at point C 
H is decreased, B does not 
original path but follows a new path s« 


retrace its 


that when H returns to O, the 
particle still contains induction equa 
to B,.. The fact that the residual in 
duction is B, rather than O explains 
the failure of a permanent magnet t 
satisfactorily Although _ the 
magnetic pattern of audio signals has 
been obliterated, the residual flux or 
the tape produces a large amount of 
noise when a recording is ide on the 
tape 

The chain of event é 
is shown in Fig. 3. Magenetizir force 
H brings the flux in a particle of the 
tape first to point a and 


RADIO & TELEVISION NEWS 


tape 


erase 


isur4°re 


saturation 


then to saturation point b of opposite 
polarity. The flux is alternately 
turned to points c, d, etc. Thus the in- 
duction in the tape particle undergoes 
successively smaller hysteresis loops as 
the tape moves away from the 
head, until a state zero magnetiza- 
tion is achieved 

In the ¢ of tape which has been 
overloaded by excessive audio current, 
the head cannot ef- 
fect complete erasure. It is then neces- 
sary to bulk which is 
an electromagnet weighing a few 
pounds and powered by the 60-cycle 
117-volt An entire reel of 
is slowly brought the bulk eraser 
rotated, and slowly withdrawn, achiev- 
ing thorough 
onds 

The portion of the tape which is af- 
fected by the and 
or which induces a voltage in the play- 
head is only minutely greater 
than the height of the gap (dimension 
parallel to width of the tape). There- 
half-track heads with gap 
heights slightly less than half the tape 
width, it is feasible to record the 
bottom half of the tape and then, by 
turning the reel upside down, to 
record th« half While the gaps 
of the record and playback heads are 
of the same height 


is of somewhat 
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use a eraser,” 
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to 


erasure in about 15 sec- 


erase record heads 


back 


fore 


using 


top 
the erase head gap 
height in order 
more of the tape and insure 
rasure of all the recorded area 

The fact that 


be recorded on 


greatet! 
to cove! 


several channels can 
a tape without mutual 
ised in connection with 
where 


nterference is 
tereophonic recordings two 
three, o1 recorded 
simultaneously. Inasmuch as the heads 
ure considerably larger than the space 
occupied by their gaps, it is generally 
to stagger the heads length 
wise along the tape 
Although half-track 
rule for home 
track heads 
fessional 


more channels 


necessary 


the 
full 
are commonly used in pro- 
equipment. Editing 
which involves cutting and splicing, is 
impractical when have 
been made on bottom and top halves 
tape. Also, full-track 
greater output because nearly 
the full tape width, they record about 
twice as much flux. Thus they 
in advantags the order of 6 
ver half-track heads 
Preamplifiers: As shown in Fig. 1, in 
coming fed to the 
ecord preamplifier, which provides the 
necessary amplification and signal cur 
to drive the 
be sufficient 
supplying a 
a tuner, but 
ing but a few 
microphonm 
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recorder, 


although they 


are 


often in- 


cluded in the same package, especially 
in the case of home machines 


Amplification is 
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wo basic 
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Fig 


4 shows the unequalized frequency re- 


sponse of a high quality 


back head. The 
obtained with a 
record and playback 


be 


same 


response 
pair of 
heads 


‘ord-play- 
could 
separate 
Reasons 


for this characteristic will be discussed 


at length in Part 3 
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sufficient 


here to point out that bass and treble 


boost are 


sponse 


necessary in 
vert the curves of Fig 
The general practice is to pro- 


orde 
4 int 


r to 
oO flat 


con- 
re 


vide all or most of the treble boost in 
the record preamplifier and all or most 
of the bass boost in the playback pre- 


amplifier 
The record 
tain a means for 


level so that the 


preamplifier 1 
indicating 
operator ¢ 


tape overload and distortion 
expensive machines employ 
eye” tube or neon lamp, while the more 


expensive ones have 
unit) meter, which 
reading in decibels 
the vu meter can 
dicate playback level 
broken arrow in Fig 
The magic eye tubs 
brated so that 
when the machine is 


be 


vu 
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In sore 
switched 


shov 


should be 
its shadow cl 
recording at 


nust con 
recording 
an avoid 
The 
i “magic 


less 


(volume 
to a 
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maximum distortion level specified by 
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Vu 


manufacturer. In 
meter, its pointe: 
(about the middle of 
the recording 


level is 


the ci 
should 
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about 


dial) 
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zero 
when 
~ 10 


ise of 
hit 


db below the level which produces the 


maximum 
margin of 
fact that 


specified 
8 or 10 
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distortion 
db 
pointer 
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being a 


This 
the 
me 


for 


chanical device, lags behind transients 
precipitous increases in level 


Although Fig 
amplifiers, it is 
low priced machines 


preamplifier that can 


frequent pi 
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1 shows separate pr« 
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a single 
itched to 


either the record or playback function 


Such a preamplifier 
same amount of 
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Therefore different equalization is re 


quired for each speed 


Fig. 4. The unequal 
ized record-playback 
characteristic of a 
high quality record 
playback tape head 


Most 


tape re 


corders with more than one speed also 
provide means of changing equaliza 
tion 

In view low-level signals that 
must be accommodated and the 
siderable amount equalization re 
quired, the preamplifiers are high gain 
devices. Thus their design and 
struction must minimize noise 
hum Selected tubes, special tube 
types d.c heater supplies, shock 
mounting, low-noise resistors, judicious 
layout, ample filtering, and general ad 
herence to good practice in construct 
ing high-gain circuits pay substantia! 
dividends in terms of signal-to-nois« 
ratio 

Bias 
plies current 
heads for the 
applying “bias” to the tape and era 
ing the tape. Sometimes separat« 
cillators but the 
practice is one for 


of the 
con 


of 


con 
and 


Oacillatoy The 
to the 
respective 


oscillator 
and 


purposes ot 


sup 


record eras 


cons 
are used 


to 


commor 
use both pur 
poses 

Fig. 2 shows that the flux density in 
duced in a magnetic medium 
tape not vary linearly 
As a 
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siderable distortion 
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termed 


large 


con 
oceul in 
for what ik 
relatively 
the 


iudio 


of a“ 
through 
ad simultaneously with 

can 
low 


bias Passage 


a.c. bia current 
record he 
current 


acceptably 


reduce distortion to ar 


figrure Optimum bia 
to 10 


roughly from 5 
largely on head 
while the corresponding peal 
current is, at one-fourth 
is much 

current 
current 
tape 
It also greatly 
induction 


current varies 


ma., depending 
truction 
audio most 


Bias increases the 
that « 


amount 
ap 
amount 


of recording an be 
plied to the 
of distortion 
the 


given audio current 


given 
increase 
for 


tapes magnetic 


(Continued on page 135) 


Fig. 3. Behavior of a magnetic particle 
during the a.c. erase process. See text 
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By BERT 


T seems incredible that tempus can “fugit’ 

so swiltly, but it has and this issue marks 
the beginning of the third year of publica- 
tion for the “Certified Record Revue!” 
Once again, I feel obliged to thank all you 
kind people who have been so nice and en 
couraging with your letters over the past two 
years. Believe me, an author likes to know 
what his public thinks about his work, and 
I am most grateful (and if I may be pet 
mitted, a little proud) that most of your let 
ters are laudatory, rather than lamentable! 
As | have reiterated on numerous occasions, 
this column is published as a service to you 
and I am always eager to hear your sugges 
tions and ideas for improving the value of 
this department 

Since this is the September issue, it is time 
once again for the audio world to come to 
life after the traditional summer doldrums 
Vacations are but fond memory and the 
average audiophile is taking a good hard 
look at his hi-fi rig. Will it do for this win 
ter? (foolish question!) What can he do to 
improve it? A better speaker, or perhaps a 
new tweeter? Shall he give the cranky 
changer the heave-ho and enjoy the smooth 
running turntable and the record-gentle arm? 
Is it time for the super-duper 30-watt am 
plifier to replace the valiant but weary old 
ten watter? And what about the state of 
the record library! A whole slew of new 
“goodies” are available for his aural delecta 
tion. Ah, yes! There is much to tempt friend 
audiophile! And the prime question is from 
whence cometh the wherewithal, the loot, the 
boodle to acquire these hi-fi boons? And this 
is where all I can offer, friends, is a sympa 
thetic heart! 

To make matters worse, the New York 
Audio Fair is looming large, but a month or 
so away. There more new treasures will be 
unveiled to the further dismay of your 
pocketbook! The Fair should be one of the 
most interesting of the past several years 
with some radically new hi-fi developments 
shaping the trend of audio for several years 
to come. I can't guarantee any predictions, 
but my spies have told me to look for the 
following: several varieties of electrostatic 
speakers, mostly tweeters with crossovers at 
1000 cycles and perhaps even as low as 400 
cycles! Continuing developments in this 
field indicate the all-clectrostatic loudspeaker 
is not far off, and with its coming it will 
revolutionize our present concepts of speak 
er size. Size will no longer be the criterion 
for bass response, nor a limiting factor in 
room dimensions 

Several new tape recorders will make their 
appearance. These will give professional per 
formance in relatively small packages and 
will be radically priced downwards! 
Hand in glove with these new machines will 
be the new super-thin one hour tape. Yes 
sir, with 2400 feet of tape on a 7 inch reel, 
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larger machines (with larger 
expensive motors) to handle the 
10%-inch reel will be greatly diminished 
You look for a number of new arms 
working on the overhead “bridge” method of 
tracking, in the same manner as records are 
normally cut. Whether friction losses can be 
sufficiently overcome to eliminate drag and 
subsequent side wall distortion is 
something we will be to find 
out 
The 


cause as 


the need for 
and more 


can 


groove 
most anxious 


biggest bombshell of all, which will 
much of a revolution in our audio 
thinking as did the advent of LP, will be the 
introduction of the single-stylus, monogroove 
sterecophonic disc! My informants tell me 
these discs will work on a carrier system em 
ploying simultaneous vertical and lateral 
recording. Most likely the company issuing 
the discs will offer a new pickup and 
arm designed for this system. If this isn’t 
the major development that will lift the hi-fi 
industry up by its bootstraps then I’m a 
monkey's uncle. In terms of increased audio 
business alone, the prospects are fantastic 
since to play these new records we will need 
two amplifiers, two speakers, etc. If these 
new stereophonic discs live up to their 
reputation, we will be on the threshold of 
a great new musical world, for the last ob 
stacles to such things as multiplexed stereo 
FM and TV, will have been overcome! Yes 
friends, if you can get to the New York 
Audio Fair this bound to see 
and hear some history-making developments 
in the world of audio! 

Equipment used this month 
ers viscous-damped arm and cartridge, new 
inductive tuned oscillator, Marantz audio 
consolette, H. H. Scott 70-watt amplifier, 
Jensen “Imperial” speaker, Jim Lansing 
“Hartsfield,” Components Corp. turntable 
Tape equipment. Ampex 600 
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New Weath- 


MAHLER 

SYMPHONY #9 
SCHONBERG 

VERKLARTE NACHT 

URED NIGHT) 

Isracl Philharmonic Orchestra con- 
ducted by Paul Kletzki. Angel 3526B. 
RIAA curve. Price $9.96. Two dises. 

The third version of the Mahler 9th to ap 
pear on LP and by all odds, the best. This 
recording marks the debut of the Israel Phil- 
harmonic on discs and a most auspicious de- 
but indeed! The promise that was heard in 
this group when they toured America last 
year is fulfilled in this recording. The preci- 
sion of this orchestra as an ensemble and the 
luster of the first desk men, and the over-all, 
richly luminous tone makes this one of the 
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opinions expressed in this column are those « 

ewer and do not necessarily reflect the views 

one of the editors or the publishers of this 
magarine 


major orchestra in the world toda Kletzki 
is one of those conductors who for some rea 
son is not given his just due. His com 
petence goes far beyond his reputation, and in 
none of his performances on LP is this mor 
true than this Mahler 9th. Faced with the 
stern competition of an authoritarian Bruno 
Walter, he by no means comes off 
best. If Kletzki has less insight into the 
than Walter, he still has the essential feeling 
of the work and his projection of the 
is meaningful. And for all of Walter's astute 
ness in the music of Mahler, Kletzki’s han 
dling of phrasing and his dynamics are su 
perior 

The Horenstein/Vox recording of the 9th 
was a fairly good effort, but too much “in 
dividualism” on Horenstein’s part takes it out 
of contention with this present disc. Neither 
of the two previous recordings comes 
where near matching this Angel disc in 
ters of sound. Indeed, the Israel Philhar 
monic should consider itself most fortunate 
to be in a recording alliance with Angel’s 
expert engineers. The sound here is typical of 
Angel’s best efforts, which is to say that the 
string tone is very smooth and edgeless, with 
celli and contrabassi clean and 
sonorous, superb French horns reproduced 
without that annoying distortion which is so 
often present on discs, other 
and bright, woodwinds have fins 
percussion is not as sharply 
might be, but is nonetheless reproduced with 
good articulation. Acoustic perspective, s 
important in this work, is beautifull) 
handled, with just the right amount of re 
verb 

This 9th sy mphony is one of Mahler's most 
ingratiating even if at times it may 
seem redundant and long. Hi-fi fans 
should not be intimidated by it, for there is 
much that they will enjoy, especially the 
mocking sardonic third movement entitled 
“Burlesque.” The 9th takes up three 
of the 12” LP’s and the 4th side is o« 
cupied by Schonberg’s great Trans 
figured Night,” heard here in the orchestral 
transcription. There are other good per 
formances of this work on LP, notably that 
of Eugene Ormandy, but this is first class in 
all respects and has the plus virtue of being 
the best sounding reading ivailable 
String playing here is of high 
order, and stands well the with 
the Philadelphia strings, which is no small 
compliment! If you are not familiar with the 
music you should find this a most interest 
ing musical experience. Quiet surfaces in 
my copy. No curve adjustment necessary 
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HANDEL 

CONCERTI GROSSI 
The Boyd Neel String Or 
ducted by Boyd Neel. Le n LLA-21. 
RIAA curve. Price $11.94. Three dises. 

The price of this set is, in itself, an amazing 
thing. Who would have thought a few 
ago that one would be abl a first 
recording of all of Handel's “Concerti Grossi,” 
Opus 6, for $11.94! Yes, the opportunities 
to acquire musical treasures like this are one 
of the miracles of our age Actually this al 
bum represents the culmination of several 
years of work by Boyd Neel and his orches 
tra. Many of the concerti have been pre 
viously issued by London on a number of 
10-inch discs. Here they are all compiled into 
this one album and to my way of thinking 
it’s a better way of presenting this work. I 
might also add, that unless my ears are de 
ceiving me, the sound is brighter and cleaner 
and bespeaks of reprocessing 

Boyd Neel is an old hand 
(ouch) and his readings are thoughtfully 
phrased, his tempi are just, his dynamics 
carefully chosen. As might be expected the 
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By N. H. CROWHURST 


HEN you ask a man working on 
an audio amplifier what seems to 
be the difficulty, nine times out of 
ten the trouble turns out to be some 
form of instability. Even people with 
a better-than-average understanding 
of audio can be stumped by some of 
the perverse things that happen in this 
category. For this reason the autho! 
makes no apology for introducing an- 
other discussion of this subject 
The basic cause of all kinds of insta- 
bility is positive feedback. It is im- 
portant to bear this in mind 
it can often help in locating the exact 
spot where the 
determining the 
Usually the 
either end of the 


because 


instability occurs or in 
cure 
instability 
audio band 
occurs at the low frequency end it 
commonly termed 
Instability at the 
high-frequency end can result in high- 
frequency oscillation, usually at a fre- 
quency beyond the audio range. This 
will have the effect of blocking the sig- 
nal, giving it an unnatural sound. This 
is caused by the high-frequency oscil- 
lation fully loading the amplifier. Such 
loading is not because it is 
inaudible However 
signal comes along 
top of the amplifier 
temporarily reduces the amplitude of 
oscillation and allows some of the au- 


occurs at 
When it 

results in what is 

“motorboating 


obvious 

when the audio 
its application, on 
oscillation of the 


dio to get through 
Another 
when the 


form of instability 
high-frequency condition is 
continuous 
approaches it and sets 
oscillation at certain 
waveform. This 
is called “parasitic 


occurs 


not quite sufficient to cause 
oscillation but 
off a damped 
points in the 
form of 
oscillation 

Another 


occul 


audio 
instability 
form of instability that can 
terrific 
amplifier and this is due to 
feedback in the 

which causes the amplifier 
wildly at a random frequency No 
doubt most of our readers are quits 
familiar forms of trouble 
The track them down 
and stop them 


gives rise to a screech 
from the 
positive 


audio range 


to oscillate 


with these 


proble m is to 


Motorboating 


Motorboating is due to positive feed- 
Usually the 
feedback is such that it does not pro- 
duce a smooth sinusoidal waveform at 
the frequency of oscillation, but 
from 


back at a low frequency 


gives 


rise to a se! plops which 


September, 1955 


the name “motorboating” was derived 
It may be that the “B 
certain point in the 
gradually 
until a certain point is reached 
this occurs some low-frequency 
gering action suddenly changes the 
current drain produced by the ampli 
fier on the supply circuit, so as to re 
turn the voltage to the point from 
which it started, whence it slowly 
rises or falls until 
the triggering action repeats itself. Al 
though this complicates the shape of 
the waveform somewhat, the principle 
is still the same in that it can be re 
garded, broadly speaking, as a low 
frequency positive feedback 
Sometimes it is helpful to first de 
termine which way the pulses are go 
ing and find out just wher 
triggering action could occur, by 


voltage at a 
supply system 
falls 
When 


trig 


rises, or gradually 


as the case may tx 


sucn a 


inal 


Fig. 1. This high-gain stage circult can 
develop instability, either motorboating 
or hi. blocking. The cure rests in ad 
justing the plate and screen feed resis 
tor values or altering the screen feed to 
@ voltage divider system (shown dotted). 
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Should your audio equipment develop 


some form of instability—here are the answers 


on possible sources of trouble and their remedies. 


ogy with a multivibrator circuit It is 
always helpful in tracking down the 
trouble to apply a d.c. voltmeter to 
various points in the circuit and watch 
for changes in voltage coincident with 
the plops 

When the point at which the change 
of voltage is than at other 
determined, this is a 
place to start looking for the positive 
feedback region. It may be that there 
is insufficient decoupling to a 
or plate supply of some stage 


greater 


points is good 


screen 
accord 
ing to the particular circuit used 

For example take the circuit of Fig 
l. The center of trouble may be this 
pentode stage Although it would not 
itself, the 
of the screen decoupling capacitor and 
the plate supply 


oscillate by time constants 
decoupling capacitor 
may be such that, in combination with 
the rest of the amplifier, a low-fre 
pulse can be fed 
Making the pre 
checks may 
the greatest change in supply 
when the appears at the 
creen of this tube. This indicates that 
the time constant of this circuit should 


quency around the 


circuit iously-men 
that 


voltage 


tioned voltage show 


plop occurs 


be changed in order to avoid this 
condition 

If the low response of the 
amplifier is better than it need be, the 
smaller 
might clear the 
low-frequency 


frequency 
use of coupling capacitors 
trouble, but if the full 
response is required, it 

to remedy the trouble 


may be possible 


by increasing the 
i 


decoupling value in 
this particu 
may be 
stable merely 


ir part of the circuit, or it 
make the circuit 
by changing th« 


possible to 
relative 
values of the resistors and capacitors 


in the decoupling circuit 
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lq. 2. This kind of high-gain audio circult can cause motorboating troubles. Alten 
the values of C. and C, can sometimes cure this particular circuit fault. 


tion to 


Fig. 3. Where other methods do not help. 
a stabilized power supply providing low 
internal-resistance “B+. supply. using 
this circult, will usually effect a cure. 


Sometimes it is advantageous to us« 
a smaller value of screen decoupling 
capacitor or perhaps a lower value of 
creen dropping resistor together with 
i resistor in shunt with the capacitor 
in order to provide voltage-divider feed 
to the sereen instead of series feed 
These are just suggestions that have 
proved helpful in curing this particular 
kind of instability and which can read 
ily be tried 

Sometimes, however, checking with 
a voltmeter seems to show that the 
fluctuation occurs all around the cir 
cult and only to a slight degree. This 
means that the positive feedback is 
probably taking place throughout the 
amplifier as a complete entity and can 


not be blamed on one particular tube 
or set of components. 

Fig. 2 shows a_ typical 
which is subject to over-all motor 
boating. In this case the simplest 
measure would be to reduce the values 
of coupling capacitors C. or else to 
increase the values of decoupling ca 
pacitors C, 

However, sometimes it happens that 
either of these changes merely alters 
the frequency of motorboating, but 
does not stop it. This often happens 
where there is a large amount of gain 
in the amplifier. Here the only remedy 
is to pay attention to the impedance 
of the “B+” supply unit because the 
motorboating is probably due to the 
coupling impedance provided by the 
supply unit 

Decoupling of a slightly different 
type, as shown in Fig. 4, can some- 
times achieve satisfactory results with- 
out reducing the supply impedance. 
The important point in rearranging 
decoupling, over a multi-stage ampli- 
fier, is that two consecutive stages 
cannot, by themselves, introduce in- 
stability. The instability always occurs 
over three or more For this 
reason decoupling of stages in pairs 
conserves parts and offers more sta- 
bility than providing separate de- 
coupling to each stage along the line 

If this step is not successful, a sta- 
bilized power supply utilizing the cir 
cuit of Fig. 3 or a similar arrange 
ment can prove helpful. This uses two 
tubes to reduce the source impedance 


circuit 


stages 


Fig. 4. Changing the method of decoupling used in Fig. 2 as shown here, sometimes 
cures such instability. This method also has the advantage of conserving components. 
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of the supply. In fact, the source im- 
pedance can be reduced very close to 
zero by careful adjustment of circuit 
values. 

Adjusting the values of the resistors 
controlling the screen voltage of V 
will change the source impedance of 
the supply and can even make it nega- 
tive. V, should be a high slope pentode 
such as a 6J7, while V. should be a tri- 
ode-connected tube capable of pass- 
ing the required “B+” drain. A 6L6 is 
good up to about 150 ma 


High-Frequency Blocking 

When the amplifier oscillates at a 
high frequency, this oscillation, like 
the low-frequency variety, can occur 
either in a single tube or in the am- 
plifier as a whole. If the amplifier 
as a whole is oscillating, then re- 
moval of any tube in the amplifier 
will stop the oscillation. If the oscilla- 
tion is occurring in part of the ampli 
fier, then removal of con 
tributing to the oscillation will not 
stop the oscillation. This is a simple 
check that can be made both for mo 
torboating and oscillation troubles 

The only point to be remembered is 
that, particularly in motorboating 
such a check is not necessarily con- 
clusive. For example, removing a tube 
may alter the operating conditions of 
the remaining tubes, due to the change 
in current drain, so as to give a mis 
leading result. One of two things may 
happen: removing the tube may allow 
the oscillation to continue, although 
the tube was contributing to the oscil 
lation previously. This can happen be- 
cause removing the tube changes the 
circuit voltages and another form of 
oscillation arises when the tube is re- 
moved (it should be noticed in this 
case that the frequency of oscillation 
is changed by removing the tube). Al- 
ternately, removal of the may 
stop the oscillation although the tube 
was not contributing to it previously 

again because the operating condi- 
tions of the oscillating tubes are 
changed by the removal of this tube 

If scope examination that 
the oscillation is occurring throughout 
the amplifier, there are two things to 
look for: (1) the placement of hot 
leads so high-potential leads from the 
output of the amplifier can feed back 
to high-impedance leads near the in- 
put of the amplifier; (2) bad ground 
returns, which introduce common 
ground resistance into successive 
stages of the amplifier. If the ampli- 
fier is already built and rearrangement 
of the layout is out of the question 
the former trouble can sometimes be 
corrected by use of shielded leads, es 
pecially where such fairly 
long. Fig. 5 shows method of 
ground wiring that instability 
and other troubles due to bad ground 
wiring. 

If high-frequency oscillation can be 
traced to a single stage then the cure 
can best be approached by considering 
this stage as a single-stage oscillator 
similar to some kind of r.f. oscillator 

A beam-tetrode, high-gain stage can 
sometimes go into oscillation because 


tubes not 


tube 


reveals 


leads are 
one 


avoids 
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it acts as a negative resistance. This 
often occurs if the plate voltage falls 
considerably below the screen volt- 
age. Changing the value of the screen 
dropping resistor is usually the cure 
for this kind of oscillation, so that 
the tube resumes stable operating con- 
ditions. Too high a plate load resistor, 
in relation to the screen dropping re- 
sistor, can cause oscillation 

Usually this kind of oscillation will 
start up without much warning even 
when the amplifier may have been op- 
erating previously under quite stable 
conditions. This is because the condi- 
tion of oscillation itself reduces the 
plate voltage below the screen voltage 
and therefore the operating conditions 
change when oscillation starts. If it is 
not expedient to reduce the value of 
the plate coupling resistor, the value of 
the screen dropping resistor should be 
increased, or else the screen dropping 
resistor should be changed to a voltage 
divider, as mentioned in the section 
on motorboating 

Sometimes output stages can be re- 
sponsible for oscillation. In its com- 
monest form this occurs a kind of 
oscillation similar to tuned-grid/tuned- 
plate oscillation in radio applications 
The similarity exists in that the grid 
circuit is tuned by the interelectrode 
capacitance resonating with the leads 
and possibly the leakage inductance of 
the driver transformer. Miller-effect 
feedback causes oscillation due to the 
fact that the plate-load impedance at 
this frequency is 
and hence the 
to a tuned-plate/tuned-grid oscillator 
at rf 

One remedy is to damp the r.f. reso- 
nant circuits causing the oscillation 
Plate blocking resistors will help 
swamp the inductance of the plate- 
load impedance at the oscillation fre- 
quency, while grid blocking resistors 
will help damp the resonant circuit in 
the grid. The method of connection is 
shown at Fig. 6A. 

If the power 
draw grid current, ie., it is of the 
B, or AB, variety, then a series re- 
sistor in the grid will severely restrict 
the output power available. In this 
case a shunt resistor is necessary, as 
shown in Fig. 6B. Whichever method 
of blocking connection is employed, it 
is essential that the resistor be con- 
nected as close to the tube pins as 
possible, because the oscillation is oc- 
curring at high frequency and the 
inductance of the tube leads is part of 
the oscillator circuit, so the resistance 
must be inserted where it will suc- 
cessfully swamp this lead inductance 


basically inductive 


circuit behaves similar 


stage is designed to 


Parasitic Oscillation 


This is the final kind of oscillation 
under the heading of instability. It is 
sometimes difficult to diagnose, al- 
though it is quite easy to see as soon 
as the output is presented on an os- 
cilloscope. However, the amplifier may 
perform quite well under normal test 
conditions; there will be no oscillation 
in the absence of an audio signal or the 
frequency response appears to be quite 
normal or perhaps a measurement of 
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Fig. 5. Poor ground return wiring can cause either type of instability, This sche 
matic shows the method of making returns, using the circult of Fig. 2, to avoid 
the ground return as a possible cause of insiability in the audio amplifier, 


harmonic distortion show it 
figures. But when 
through the amplifier it is « 
something is wrong 

It produces results similar to fairly 
severe type intermodulation distortion 
Looking at the output from a sine 
wave input on an oscilloscope 
the waveform is similar to that shown 
at Fig. 7. This is due to the fact that 
at some high frequency the 
is approaching a condition of instabil 
ity but it does not actually 
because the positive feedback is not 
quite sufficient to maintain continuo 
oscillation. However, if the 
operates under a condition where plate 
current stops abruptly, as in the case 
of class AB, or where the output runs 
into grid current at some point in the 
waveform and this grid current stops 
abruptly, then this parasitic oscillation 
may appear on parts of the 
waveform. The remedy is 
that for continuous oscillation 
grid—-and plate 
used, screen)—blocking resistors 

The cause of this trouble and the 
reason why it is hard to trace lie in 
the fact that with a single sine-wave 
input, its effect may be not 
able, except on an oscilloscope 
The frequency of parasiti 
may be too high for the harmonic dis 
tortion measuring equipment to reg- 
ister, and it is also too high to affect 
the movement of the 
phragm, and hence the output sounds 
quite normal. However, when several 
frequencies are through the 
amplifier simultaneously, a high-am- 
plitude low frequency will set off this 
parasitic oscillation which will 
a tendency to lose, momentarily 
er frequencies present on the 
waveform, because of the saturating 
effect of the high-frequency oscilla 
tion. This is what causes the effect 
similar to intermodulation 

Tracking down various forms of in 
stability in audio equipment can be a 
very frustrating experience. Fortu- 
nately, audio enthusiasts are not easily 
daunted. So stay with it, take a little 
time to figure out the possibilities 
and remember, “Faint heart never 
won fair music.” v 
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Fig. 6. (A) Push-pull output stages can 
sometimes go into high-+trequency oscilla 
tion. Grid and plate blocking resistors. con 
nected close to the tube pins, will stop 
this. In pentode or tetrode stages, such 
blecking resistors may also be required. (B) 
Alternative connections necessary for out 
put stages running into AB, or B. to 
avoid stage loading by the grid current. 


Fig. 7. Parasitic oscillation, with a sin 
gle sine wave input, looks like this on 
the oscilloscope screen. See article. 
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» Fig. 1. 


SERVICE 


Five chassis comprise the basis of the new Motorola 
TV sets—all have test receptacles for rapid checks. 


SERVICE TECHNICIAN'S deci- 
sion about when to pull a TV 
chassis into the shop can be made 
and conclusive, when using the 


easily accessible and identifiable test 
receptacles provided in 1955 Motorola 


receivers. These receptacles pro- 
To be 

however, they 
used and under- 
With a little preparation plus 


value, 


Fig. 2. “B+” 
chassis. Note that the FM limiter, audio o 


even save pulling chassis out of homes 
in many instances. 

One Motorola 1955 TV receiver con- 
taining such receptacles is shown in 
Fig. 1. This is a rear top view of the 
Model TS-531 and TS-609 chassis. Us- 
ing test receptacle “A,” the “B+,” 
“B+ ’ a.g.c. voltages, 4nd video de- 
tector output may be measured and 
observed. 

The need for measuring “B+” and 
“B+ +" voltages needs little explana- 
tion. Without the proper low-voltage 


voltage distribution diagram for the Motorola TS-531 and TS-609 


A 


vert the higher “B+” voltage to the “B 


tput, and per tubes effectively con- 
+" voltage required by the other tubes. 


Rear view 
chassis with detail drawings of the two test point receptacles. 


of the Motorola TS-531 and TS-608 TV 


supply, a maximum number of defects 
occur in TV receivers. A quick spot 
check of the two available busses will 
reveal the condition of the low-voltage 
supply. Reference to the block dia- 
gram of Fig. 2 will show that aside 
from the selenium rectifiers, speaker 
field, and filters, three tubes are an 
essential part of the low-voltage sup- 
ply. These are the FM limiter (3AU6), 
audio output (25L6), and damper 
(12AX4) tubes. If there is a “B+” 
voltage deficiency, check these tubes. 
If they are not the cause, the chassis 
needs to be pulled for further extensive 
checks 

Of most interest at test receptacle 
“A” is the a.g.c. terminal and the in- 
formation relative to the r.f., if., and 
video detector stages that can be taken 
from it. For example, consider hori- 
zontal pulling. Many cases occur that 
are not a direct result of horizontal 
deflection system troubles but rather 
are caused by faults in the r-f., if., or 
video detector circuits 

A great deal of servicing time is con- 
sumed when more than one tube plus 
a detector crystal are bad at the same 
time. To eliminate this problem these 
circuits can be checked as follows: 

1. Connect a 5-megohm potentiom- 
eter from the a.g.c. line to ground. 

2. Connect a v.t.v.m. across the video 
detector load resistor (pin 3 of the 
test receptacle to ground). 

3. With a medium-to-strong signal 
applied at the antenna terminals, slow- 
ly reduce the resistance of the poten- 
tiometer until the negative voltage 
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across the detector load reaches a 
peak. Further reduction of the poten- 
tiometer will cause a condition of over- 
load and the detector voltage will fall 
below the peak. 

4. If the peak voltage, as indicated 
on the meter, is less than 13 volts 
negative, replace the 3rd if. tube 
(6CB6) and/or the video detector crys- 
tal. The area selector switch must be 
in the “local” position. 

To determine whether grid current 
is being drawn by one or more tubes 
in the a.g.c. circuit, measure with a 
v.tv.m. the negative voltages from 
pins 1 and 3 of the test receptacle to 
ground. The voltages should normally 
be equal (the area selector switch must 
be in the “local” position). 

Since the a.g.c. voltage is controlled 
by the video signal, any change in the 
r.f., Lf., or video amplifier circuits will 
affect the a.g.c. circuit. A “gassy” Lf. 
amplifier tube, for example, would re- 
sult in reduction of the negative bias 
to the automatic gain controlled stages. 
With insufficient a.g.c. voltage applied 
to these stages, the signal would be 
over-amplified, causing picture over- 
loading, negative picture, and poor 
synchronization. 

An automatic gain controlled tube 
which begins to draw grid current is a 
common insufficient a.g.c 
voltage. If there is grid current it will 
flow into the a.g.c. line from the video 
detector output through a 180,000 ohm 
resistor, creating a voltage drop across 
the resistor in opposition to the a.g.c. 
voltage and lowering the a.g.c. volt- 
age 

In a situation such as the one de- 
scribed, the area selector switch can 
prove to be a useful tool with which 
to help isolate the defective stage. 
This can even be done without remov- 
ing the receiver chassis from the cabi- 
net. In a receiver which exhibits symp- 
toms of a.g.c. trouble, change the area 
selector switch from the “local” to the 
“suburban” position. If the condition 
is improved, a gassy tube in the tuner 
is indicated. (In the “suburban” posi- 
tion, the tuner is cut off the a.g.c. line 
the loading of the line is ended, and a 
normal a.g.c. voltage is available to at 
least the first and second if. tubes.) 

The Motorola TS-525, 528, and 603 
chassis incorporate a keyed a.g.c. sys- 
tem with delayed a.g.c. applied to the 
tuner. Use of the a.g.c. terminal on the 
test receptacle in these chassis is lim- 
ited to measuring the Lf. a.g.c. only. 

By locating the tuner a.g.c. terminal, 
problems of horizontal pulling may be 
laid to r.f. and if. tubes or a bad de- 
tector crystal. To do this, short both 
a.g.c. busses to ground. Attach a sig- 
nal generator, set to the mid-frequency 
of any channel, to the antenna ter- 
minals. Tune the receiver under test 
to this signal and increase the output 
of thc generator while observing the 
developed d.c. diode voltage with a 
v.t.v.im. The voltage must increase to 
at least 13 volts. If limiting is ob- 
served, replace the crystal diode and 
or last if. tube. 

Where 


cause of 


tubes may be suspected of 


September, 1955 


he ae 
‘ST Pout 


Fig. 3. Tube location diagram for the TS-531 and 
TS-608 Motorola TV chassis. Note that some tubes 
are not the same for both chassis; where they 
are not, two sets of numbers are given. one up 
right (TS-531) and the other, inverted (TS-609), 


drawing grid current, check the ratio 
of the if. a.g.c. voltage to the plate 
voltage of the keyed a.g.c. tube. (Loca- 
tion as indicated in Fig. 4.) The voltage 
ratio should be on the order of 1 to 3.5. 
If the ratio is lower than this, check 
the if. tubes. 

The video detector output terminal 
in these chassis has a multitude of pur- 
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poses. It can be used to check the 
video output in fringe areas and evalu 
ate antenna performance, isolate cases 
of brightness but no picture, and iso- 
late a.g.c. troubles that may be due to 
lack of video at the keyed a.g.c. tube 

A horizontal oscillator test recep- 
tacle “B” is available on all of the 

(Continued on page 189) 
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Fig. 4. Tube location diagram for the TS-525, TS- 
528, and TS-603 chassis. 
the TS-528 and TS-603 chassis are shown inverted. 
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SPECIAL EFFECTS AMPLIFIER 


The special effects amplifier using miniature components. A separate power 
supply is used to minimize hum. The controls (left to right) are S,, 5,. and 
R.,. Controls R., BR. and RB, are screwdriver-adjust pots on rear of chassis. 


Construction details on a balanced modulator which can 


be used in electronic music, 


F YOU'RE interested in 

music, public recording, 

broadcasting, or just experimenting, 
the balanced modulator is probably one 
of the most useful devices that you're 
ipt to encounter. This versatile gadg- 
et may be used in any phase 
of sound reproduction to control in- 
coming program material or to actu- 
ally synthesize conventional sound ef- 
fects or create new ones. Basically sim 
ple and easy to construct, the balanced 
modulator is a worthwhile piece of 
equipment for nearly anyone interested 
in audio 

The purpose of the balanced modu- 
lator is to introduce controlled varia- 
amplitude level in a signal 
without allowing the control signal to 
appear in the output of the system. 
These amplitude variations may be re- 
latively slow, as might be the case if 
the modulator were used as a conven- 
tional volume expander or compressor, 
or they might be very rapid in the 
case of special effects generation. Like- 
wise, the modulating signal may be 
obtained from many different sources, 
depending upon the application desired, 
instead of just the incoming program 
as is the case with the expander or 
compressor 

Before developing specific applica- 
tions of the balanced modulator, let's 
examine the schematic diagram. This 
will be the basic circuit around which 
further discussion will be developed, 
and it comprises two 6AU6 miniature, 
sharp cut-off pentodes 


electronic 
address, 


almost 


tions of 


connected so 
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p.a., or experimental work. 


that the incoming signal is applied in 
push-pull to the grids, the 
signal is applied in both 
grids, and the effective, static grid bias 
is adjustable from cla A to a point 
beyond plate current cut-off 

Specific circuit details include the 
split load phase inverter 
isolation resistors in the 
reduce the effects of the 
coupling capacitors on the 
constants of the modulator cir- 
A balancing potentiometer, in the 
the 6AU6’s, is used to at- 
tenuate the modulating signal as well 
reduce the d.c. current flowing 
through the primary of 7, and to lower 
second harmonic distortion occurring 
in the output Also, a slightly 
unconventional method is used in con- 
necting transformer 7 but since it 
eliminates the need for a center-tap and 
virtually no direct 
flow in the primary 
improved. The output impedance of 
T, as used in this circuit is 500 ohms, 
which permits the use of short runs of 
unshielded cable, or 
shielded cable, to the associated equip- 
ment However, it should be noted 
that the undistorted level across the 
500 ohm tap is relatively low and a 
matching 500 ohm-to-grid transformer 
may be desirable at the other end of 
the line 

A dual triode is used as a voltage 
amplifier and diode rectifier to provide 
modulating voltages for the system. By 
means of a simple switching system 
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parallel to 


use of a 
driver 
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interstar¢ 
time 
cult 
cathodes of 


using 
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stage 


causes current to 


performance was 


longer runs of 
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alternating current 
changed to either negative 
direct current voltages which, in con- 
nection with the time 
filtering system, may be used to modu- 
late the incoming signa! at a relatively 
slow A negative tends to 
produce negative modulation or vo 
ume compression, and a 
age causes positive modulation or vol 
ume expansion. If the diode and filte: 
combination is disconnected, then ar 
a.c. signal will cause both positive and 
negative modulation at a rat 
depends upon the 
applied voltage 
To set the amplifier 
pander both the signal 
modulator input are 
bias on the two 6AU6 
til nearly cut off, and the 
ment of the diode is switched into the 
grid circuit of the 6AU6's When a 
signal is applied to the system the gain 
control of the modulator amplifier may 
be advanced until the positive 
developed across the 5 megohm 


signal may be 
positive ol 


constants of the 


rate voltage 


positive voit 


which 
frequency of the 


up a an 
input 
parall led 


and 


is adjusted 


cathode ele« 


oltage 
diode 
nega 
6AU6 


ipon 


load resistance counteracts the 
tive grid bias developed in the 
cathode resistances Depending 
the setting of the 6AU6 
and modulator input 
large amount of expansion 
produced, even to the 
ducing only the passages ly 
addition, the size of the filte 
tor across the 5 megohm diode load 
will determine the time required for 
the circuit to “take 


bias control 
control a 
may be 


point of 


very 


repro 
loude ! 


hold” as well as 
affecting the duration of the 
action. As a result, a dif- 
ferent capacitances is available on a 
rotary switch in order that a fast-act- 
ing, choppy time constant, or a 
acting smooth time 
selected to fit the 
gram material 
Volume compression is equally 
ple. Both inputs are paralleled, but th 
bias on the 6AU6's is adjusted to ap- 
proximately class A, or full gain opera- 
tion, and the plate of the diode is con 
nected across the 5 megohm load re 
sistor. Application of a signal then 
causes a negative voltage to be applied 
to the grids of the 6AU6's, reducing 
the gain and, if the modulator input 
level is set high enough, causing com- 
plete cut-off on peaks. Although this 
is desirable in applications, it 
may be preferred to set the system up 
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as a volume limiter in order to guard 
against the sudden disappearance of 
the program due to an unexpected 
peak. This may be done by connecting 
the output of the system back into the 
input of the modulator amplifier 

The result is a form of dynamic 
balance that provides a limiting action 
rather than possible inversion of dy- 
namics. Of course, the time constants 
in the output of the diode are of as 
much consequence as in the case of 
volume expansion and will depend 
upon the application desired. 

While volume expansion and 
pression are well known techniques, in 
most cases to date the control voltages 
are derived from the input signal itself 
Considerably wider utility can be 
achieved by modulating the audio sig- 
nal by a voltage obtained from some 
other source. For example, a prob- 
lem frequently encountered by restau- 
rants and other public places using 
reproduced music is the fact that noise 
levels may change greatly during the 
day, with the result that the music 
may seem excessively loud during 
quiet periods, but almost inaudible 
during the busy hours. By setting up a 
microphone at some distance from the 
loudspeaker system the background 
noise can be used to produce a con- 
trol voltage which will cause volume 
expansion as the noise level increases 
In an application of this nature a re- 
latively large capacitance should be 
used in the diode load circuit in order 
to create a fairly long time constant 
which tends to render the device insen 
sitive to sudden loud sounds 

By using such a setup with shorter 
time constants in the diode load cir- 
cuit a number of interesting, and some- 
times amusing, effects may be ob- 
tained. For example, if the bias on the 
6AU6's is set to cut-off and a signal 
applied, then nothing will be heard 
until someone speaks into the micro 
phone. A synchronized accompaniment 
is then produced, which may be 
musical, a raspberry from a saw-tooth 
oscillator, or a chime-like effect from 
a sine-wave oscillator, depending upon 
your feeling for the dramatic 

Externally controlled volume 
pression is equally useful and provides a 
very smooth way of overriding music or 
other program material with special 
announcements. In this case the out- 
put of the microphone preamplifier is 
fed into the input of the modulator 
amplifier and also paralleled, through 
isolation resistors, with the output of 
the compressor. Music is fed into the 
signal input, the bias on the 6AU6's 
is set for class A operation and the 
diode connection switched so that a 
negative voltage is applied to the grids 
when announcements are made into 
the microphone. A smooth, automatic 
fade that requires no adjust 
ments of level controls or throwing 
of switches and which automatically 
restores the proper sound intensity 
once the announcement is completed 

So much for some of the useful, but 
more conventional, applications of the 
balanced modulator. Now to develop 
some of the aspects of the fascinating 
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field of synthesizing sounds. The shape 
and duration of the modulation enve- 
lope are of primary importance in de- 
termining the audible effects of a par- 
ticular sound and it is in this 
major respect that most sounds in 
nature and in music differ 
ably from the tones produced by an 
audio oscillator. 

Probably the easiest effects to simu 
late with the balanced 
those of the triangle and chime family 
In this case the output of a conven- 
tional sine-wave audio oscillator is fed 
into the input of the balanced modula- 
tor and the bias on the 6AU6 
adjusted to cut-off. The diode polarity 
is then set to apply a positive 
to the grids and momentary excitation 
from a battery or some other 
is applied to the input of the 
tor amplifier. The pulse 
charges the diode filter capacitor to a 
level which allows the 6AU6's to con 
duct and then, as the charge leaks 
away, the output of the amplifier de 
creases evenly to the point of inaudibil 
ity. For this simple case the tone of 
the output will depend upon the fre- 
quency and possible harmonic content 
of the audio oscillator and the time 
constants of the modulator A large 
diode filter capacitor will create a big 
full tone due to the long duration of 
ringing and relative absence of “clicks” 
caused by a slower attack time A 
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all capacitor will provide a 
more colorless tone 
of being a click, pop 

By changing the frequency of the 
audio oscillator it is possible to simu 
late different instruments that produce 
damped wavetrains such as triangles 
chimes, plucked strings 
but with a single oscillator the 
will tend to be quite artificial. A very 
improvement in both natural 
ness and variety of effects may be ob 
tained by using two or more 
tors. Particularly, this allows an extra 
modulation to be produced by beating 
two together and 
duplicates the tonal timbres produced 
by actual instruments. For 
many triangles and chimes 
duce adjacent frequencies 
together at a 
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that 
from a few 
cycles-per-second to several thousand 
thus producing a much 

more interesting sound. The 
hold true in other in 
even to the rich ibrant 
effects sometimes found in lower regis 
such as the double 
bass and the bass drum, and which ar« 
seemingly caused by 
order of a few 
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same fac 


richer 


tor seems to 


struments 
ter instruments 
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Of course harmonic components are 
of prime importance in musical tones 
and you may wish to experiment with 
pulse generators or saw-tooth oscilla 
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Complete schematic of the balanced modulator. A separate power supply is required. 


Note that only one-half of the 12AX7 tube is used 
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onvergence 
in Large-Screen 


Color TV 


By J. JOSEPH HILL 


Convergence circuits in large-screen color TV sets are 


becoming simpler; here is an analysis of three types. 


HE basic principles of magnetic 
T convertence have already been ade- 

quately covered in previous articles 
in Rapio & TELEVISION News; this ar- 
ticle will be devoted to an analysis 
and comparison of the leading conver- 
gence circuits in use today. 

Fig. 1 shows a typical convergence 
coil assembly such as is used with 
each gun of a three-gun color TV pic- 
ture tube, Each assembly consists of 
small coils wound on a_ horseshoe 
shaped core, with a small permanent 
magnet mounted in “V” cuts on both 
core halves: Rotating this small mag- 
net varies the polarity and strength of 
the flux flowing through the core and 
thereby accomplishes d.c. convergence 
This flux passes through the glass neck 
to the pole pieces within the color 
kinescope. These pole pieces are posi- 
tioned at each electron gun so that 
each beam passes between a pair of 
poles and is deflected by the magnetic 
flux of the poles 

In addition to the flux introduced 
by the permanent magnet, horizontal 
and vertical signals are introduced 
into the coils wound on the core and 
result in a varying flux which deflects 
the beam in synchronism with the 
scanning of the raster. 

The convergence yoke, shown in Fig. 
5, consists of three coil assemblies, 
spaced to coincide with the pole pieces, 
and held tightly against the neck of the 
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kinescope by means of coil springs 

In the “CBS-205" color TV receiver 
circuit, shown in Fig. 2, is found a di- 
rect approach to convergence. For best 
dynamic convergence a parabolic wave- 
form is required, as illustrated in Fig. 
6. In addition a tilt function is added, 
which shifts the peak of the parabola 
for further correction as shown in 
Fig. 3. 

Horizontal pulses from a_ winding 
on the flyback transformer, see Fig 
2, are fed to the convergence circuits 
A positive pulse is fed to a two-stage 
saw-tooth generator, which makes 
available a saw-tooth voltage. This 
saw-tooth voltage is amplified in the 
convergence amplifiers causing a para- 
bolic current flow through the induct- 
ance of the convergence coil L,, as 
shown in Fig. 4. In addition, a horizon- 
tal tilt pulse is applied to the grid of 
each convergence amplifier, which 
causes a saw-tooth of current through 
L,. 47,000-ohm resistors are used to 
isolate these various waveforms from 
each other. By varying the parabola 
and tilt currents for each gun, horizon- 
tal dynamic convergence can be ef- 
fected over the entire face of the pic- 
ture tube 

The vertical convergence network of 
the “CBS-205" circuit consists of three 
separate 100-ohm center-tapped con- 
trols connected to the vertical output 
transformer, and a 560-ohm—25-afd. 


network. Because the current through 
the vertical output transformer flows 
through the 100-ohm controls, a saw- 
tooth voltage at the vertical rate ap- 
pears across them, and is applied to 
the L, coil of each convergence assem- 
bly through a 100-sfd. d.c. blocking ca- 
pacitor and a horizontal frequency 
choke. Adjustment of the center- 
tapped controls varies the amplitude 
and polarity of the vertical saw-tooth 
current. Because L, is designed to be 
resistive at the vertical frequency, the 
saw-tooth voltage causes a saw-tooth 
current through Ls. 

The 560-ohm—25-sfd. network gen- 
erates a parabolic waveform because 
of the vertical signals passing through 
it. This waveform passes through a 
150-efd. d.c. blocking capacitor, and 
then a 2500-ohm potentiometer and 
horizontal frequency choke for each 
color channel, and is applied to coils 
L,. The vertical parabola and tilt con- 
trols are adjusted for uniform conver- 
gence of the three electron beams 
throughout the vertical sweep 

Fig. 7 shows the Motorola conver- 
gence circuit, which is designed to 
eliminate the need for vacuum tubes 
and utilizes ringing coils as waveform 
generators. In the ringing coil conver- 
gence circuits, sine-wave voltages are 
substituted for the parabolic waveforms 
with little sacrifice of convergence, 
since the maximum error involved oc- 
curs during retrace blanking time, as 
shown in Fig. 9A, and therefore is not 
seen in the picture 

The vertical waveforms are derived 
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Fig. 2. Dynamic convergence circuits of 
the CBS-205 19-inch color TV receiver. 


RE TRACE RE TRACE 

P———Taee Fig. 5. Typical convergence yoke as- 
| | sembly. The convergence magnets are 
| | spaced 120 degrees around the neck 


of the tube to coincide with internal 
pole pieces in the neck of the tube. 
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Fig. 6. Dynamic convergence, using a 
wavetorm such as illustrated here, var- 
les the convergence of the three elec 
tron beams so that they coincide at the 
center of the tube screen (point 8) 


PARASOLA PLus sxvroorn| as well as at the sides (points C’). 


Fig. 7. Dynamic convergence circuits for the Motorola 19-inch color TV receiver. 
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Fig. 3. Adjustment of dynamic converg- 
ence is effected by varying the “tilt” 
of the convergence parabolic waveform 
by adding or subtracting a sawtooth. 


Fig. 4. Current wavelorms through an 
ideal inductance corresponding to two 
voltage wavelorms across it. The cur- 
rent waveform resulting from a saw- 
tooth of voltage is a parabolic type. 


VOLTAGE VOL TAGE 
| | | waver oom waverFORm 


IWIN)  '8 \ AY 
CURRENT CURRENT 
waverorm waverorm 


September, 195° 


yentica 
witeut 
STAGE 


ve VERT Tar 


We@eeO VERT Tart 
x 


aaah neni 


2 


Fig. 8. The new RCA 21-inch color TV set uses the simplified dynamic convergence 
circulits shown here. Note the saving in vacuum tubes over the circuit of Fig. 2. 


Fig. 9. (A) Comparison of sine wave 
and parabolic wave as applied to dy 
namic convergence. Note the similarity 
in thelr waveshapes during the trace 
period. (B) The effect of varying the 
phase of a convergence sine wave is to 
displace the point at which minima occur. 
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much as they were in the “CBS-205,” 
except for the vertical parabola gener- 
ator, which consists of a 2-henry coil 
and 70-sfd. capacitor 

The vertical parabola is applied to 
L, (see Fig. 7) through a 100-sfd. ca- 
pacitor, a 2500-ohm control, and the 
coil Le. The vertical parabola ampli- 
tude is varied by the 2500-ohm control 
The .05-efd. capacitor bypasses the 
2500-ohm control for horizontal wave- 
forms, but is not large enough to by- 
pass vertical signals. 

The horizontal section utilizes ring 
ing coils. For each gun, a horizontal 
pulse from the flyback transformer is 
applied through a pot to the coil Le 
and the corresponding .01-sfd. capaci- 
tor. When the pulses strike this cir- 
cuit a sine-wave oscillation occurs at 
the resonant frequency of the coil and 
capacitor, which is close to the hori- 
zontal rate. This waveform is shown 
in Fig. 9A. The amplitude of this sine 
wave can be varied by changing the 
amplitude of the pulse striking the 


Fig. 10. The range of the vertical tilt 
adjustment possible for the parabolic dy 
namic convergence wavelorm produced 
by the circuit of Fig. 8 is shown here. 
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coil. This is effected by adjustment 
of the 500-ohm control. 

The horizontal tilt function is ac- 
complished by adjusting the resonant 
frequency of the coil-capacitor com- 
bination. This is done by adjusting the 
coil Le and results in the phase shift 
illustrated in Fig. 9B. By lowering the 
resonant frequency the lower crest of 
the sine wave is caused to occur to the 
right of center, whereas raising the 
frequency above the horizontal rate 
causes the crest to occur to the left 
of center 

The horizontal convergence sine 
wave is applied to L, through the .05- 
fd. capacitor bypassing the 2500-ohm 
potentiometer. Proper horizontal con- 
vergence is accomplished through ad- 
justment of the horizontal amplitude 
control (the 500-ohm potentiometer) 
and the horizontal phase coil (Le) for 
each gun. 

The latest refinement in tubeless 
convergence is illustrated in the RCA 
21-inch circuitry shown in Fig. 8. 
Starting with the vertical convergence 
section, it is seen that the signal is 
derived at the cathode of the vertical 
output stage. The parabolic waveform 
here is coupled by the 25-sfd. capacitor 
to a phase shift network consisting 
of a 10-sfd. capacitor and a 390-ohm 
resistor paralleled by three 1000-ohm 
controls. By varying the 1000-ohm con- 
trols the tilt of the vertical parabola 
is shifted between the limits shown in 
Fig. 10. The waveform picked off each 
1000-ohm control is applied through a 
2000-ohm potentiometer and 400-milli- 
henry horizontal frequency choke L, 
to the convergence yoke coils which 
are connected in series, and then to 
ground. Varying the 2000-ohm poten- 
tiometer controls the amplitude of the 
vertical waveform current 

From a winding on the flyback trans- 
former, horizontal pulses are applied 
to the coil L, three amplitude controls 
and a .22-ufd. capacitor. The voltage 
pulse causes a saw-tooth current 
through the coil, as in Fig. 4, which 
is modified by the .22-sfd. capacitor 
into a parabolic waveform across the 
controls. This is accomplished by the 
choice of coil and capacitor used. This 
parabolic waveform is applied to L, 
through the .0025-sfd. capacitors and 
1000-ohm resistors By autotrans- 
former action between L, and Ls, this 
voltage is stepped up, resulting in a 
greater convergence range 

The convergence coils L, and Ly, are 
tuned by a variable capacitor C, at the 
horizontal frequency. At resonance, 
the coils are predominantly resistive, 
so that a parabolic current results in 
the coil. By tuning the coils above 
or below resonance, the parabola is 
altered, resulting in a tilt similar to 
Fig. 3. By adjustment of the horizon- 
tal amplitude controls and the tilt ca- 
pacitors, uniform convergence of hori- 
zontal lines can be achieved 

From this analysis it can be seen 
that convergence circuits are tending 
to be simplified, but the number of 
controls remains essentially the 
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Minifon’ P55 | 
Recorder 


A newly-redesigned version of the German 


tape recorder offers increased flexibility. 


NEW model of the German-built “Minifon” magnetic 
A tape recorder has recently made its debut in the United 
States as the P55. Geiss-America of Chicago 45, Illinois 
the exclusive U. S. representative for the device 
Those who recall the earlier “Minifon” (Rapto & TELE- 
VISION News, May 1953) will be pleasantly surprised by 
this redesigned and improved model 
The P55 can be used anywhere, indoors or out. Utilizing 
vhat is claimed to be the world’s smallest electric motor 
the “Minifon,” although small enough to be concealed in a 
man’s pocket, will make speech recordings up to 5 hours; 
music recordings (by switching to the faster, higher-fidelity 
speed), up to 2% hours—all on a single reel of wire light 
enough to be placed in an envelope and mailed with a 
three-cent stamp. As with other types of recorders, the 
Minifon” wire recordings can be erased and used ove! 
igain. The wire itself is thinner than a woman's hair 
Another important consideration with this newly-re- 


Cartoonist Bob Kane, creaior of the “Baiman.” finds 
it easy to make a permanent record of tuture ep) 
designed unit is its operationa! versatility. With its stand sodes—-when Beverly Kane has the “Minifon” ready 
ard crystal microphone, recordings can be made at dis- 
tances up to twenty feet. Push-button control provides Nick Kenny. the “New York Mirror” columnist and 
instantaneous action for recording, stopping, rewinding, song writer, finds the “Minifon” handy for recording 
playing back, erasing by re-recording, and rewinding. With those elusive tunes and yarns when they o-cur to him 
its dictation footage clock, the unit is suited for dictation 
purposes. Recordings can be played back through ear 
phones, speaker-microphone, through any radio, TV set 
or external amplifier 

Among the accessories that are currently availab'e for 
ise with the recorder are a combination speaker-micro- 
phone for recording and playback, an accessory telephone 
idapter, a “wristwatch” microphone that looks like a 
chronometer, a dictation footswitch for operating the unit 
by foot alone, and an assortment of other accessories such 


is various carrying cases, spare wire reels, etc. 

Although normally the recorder is operated on its own 
self-contained batteries, a transformer for 110-220 volt ax 
yperation is available as an accessory. With a standard 9 
volt motor battery, the unit will operate approximately 
15 hours. The other battery requirements include a 30 volt 
“B”" battery and a 1% volt penlight cell. “B” battery life 
is estimated at from 150 to 200 hours while the filament 
battery lasts approximately 20 to 30 hours 

Frequency response of the unit is 150 to 5500 cps 
Recording speeds of 4% ips and 9 ips are available 

The new “Minifon” measures 3'%4" x 6'4¢" x 1%.". The 
total weight, including batteries, is 28 ounces. The price 
is $289.50 including crystal microphone, earphones, % hour 
ee] of wire, and batteries w 
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while function- 

ally simple, find use in widely dif- 

ferent applications in industry, TV, 
and radio. Different applications re- 
quire different diodes, Many more uses 
for crystal diodes, as yet undeveloped, 
will inevitably be followed by an even 
greater selection of diodes. The unit 
deseribed fulfills the need for a re- 
liable device to evaluate the perform- 
ance of a diode, and it does this in 
terms of “good” or “bad”-——just as the 
familiar tube tester does. 

The era of testing crystal diodes by 
placing them across the terminals of 
an ohmmeter is just about over 
Checking crystal diodes in this manner 
has probably damaged more crystals 
with excessive current than not. The 
quality of those that survived is still 
doubtful for this test tells nothing 
about the dynamic characteristics of 
the unit 

Most modern tube testers test vac- 
uum tubes dynamically, i.e., by apply- 
ing an a.c. voltage to the grid and 
measuring its effect in the plate cir- 
cult. Static testing of the tubes by 
means of emission checks have little 
value for most work. This same philos- 
ophy applies to the testing of crystal 
diodes. The simple diode tester de- 
scribed tests these units dynamically 
by applying a positive pulse across the 
diode in the forward direction and 
measuring its effect; and then apply- 
ing a negative-going pulse in the re- 
verse direction and measuring its 
effect. In so doing, the diode is tested 
for all its important characteristics 
Specifically, the diode is tested for its 
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Fig. 1. Over-all view ol 
the home-built tester that 
checks the dynamic charac- 
teristics of crystal diodes 
used in television sets, etc. 


At last! A tester for crystal diodes | a 


to-build and as reliable as a good tube checker 


inverse current leakage at all values 
up to its peak inverse voltage; it is 
tested at its maximum average for- 
ward current and at all values up to 
its peak forward current. 

The principle of the tester is quite 
straightforward and to make it even 
simpler for discussion purposes, the 
switch is removed and the circuits for 
the tester in the forward and reverse 
positions are shown separately in Figs. 
2 and 6 respectively. The switch 8, 
(shown in Fig. 5) merely serves to re- 
verse the vacuum diode and switch the 
meter from a microammeter to a mil- 
liammeter in the reverse and forward 
positions respectively. 

Referring to Fig. 2, the potentiom- 
eter R, is placed across the a.c. line 
The arm of this potentiometer places 
a variable voltage at the plate of the 
vacuum diode V,;. This voltage will, of 
course, depend on the position of the 
arm with respect to the bottom end 
of the potentiometer. The output of the 
diode V, consists of positive-going, 
half-wave pulses that are applied to 
the diode under test in the forward 
direction However, the potentiom- 
eter R, must first be preset to a posi- 
tion which will allow the diode to be 


TABLE 1 


FORWARD REVERSE 

R. R, R 

4.0 ‘ 4.0 6.0 
3.5 ‘ 5.0 7.0 
3.5 d 40 10.0 
4.0 ‘ 10.0 3.5 
4.0 7 2.5 5.0 


3.5 ‘ 7 3.0 


subject to no more than the maximum 
average forward current as listed in 
the characteristics sheets as published 
by the crystal diode manufacturer. 
Once this position is known, it can al- 
ways be reset by the calibrated dial on 
R,.. Likewise, the setting of R, must 
be determined and preset to obtain ac- 
curate results. More will be said on 
the calibrating procedure later. 

In the setup of Fig. 2, the crystal is 
simultaneously tested at its maximum 
average forward current and its maxi- 
mum peak forward current by virtue 
of the fact that the average value of 
the pulse is approximately one-third 
the peak value. This means that in 
the case of a 1N34, which has a maxi- 
mum average of 50 milliamperes for- 
ward, the peak current it is passing is 
150 milliamperes. This is also the 
maximum peak forward current for 
this crystal diode. This also applies to 
other diodes as well. 

In Fig. 3 the positive 
shown as they are applied to the curve 
of a typical germanium diode. The 
output current pulses are slightly dis- 
torted due to the square-law charac- 
teristics of the crystal in the lower 
current regions and the saturation in 
the higher current regions. At any 
rate, the ability of the diode to con- 
duct over its forward range will be 
immediately detected by the ability of 
the crystal to pass the current for a 
given applied voltage pulse 

The potentiometer R, in series with 
the meter in Fig. 2 serves as a vari- 
able meter multiplier to adjust the 
meter to read on the “good” portion 
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pulses are 


on the forward (upper) meter scale 
This can be seen in the front view of 
the instrument in Fig. 1. 

To test the crystal in the reverse 
direction, the polarity of the vacuum 
diode is reversed as shown in Fig. 6 
Now the potentiometer R, is adjusted 
to make the peak of the negative- 
going pulses equal to the peak inverse 
voltage rating of the diode under test 
The current being forced through the 
diode in the reverse direction is meas- 
ured by the microammeter. This is 
shown in the typical crystal diode 
curve of Fig. 4 

Once again the potentiometer R 
is adjusted to keep the meter on the 
“good” portion of the scale in the re- 
verse direction. However, with the 
tester in the reverse direction, R 
serves as a meter shunt instead of a 
multiplier as in the forward direction 
This bit of circuitry is necessitated by 
the different current ranges required in 
the forward and reverse directions. In 
the forward direction, current on the 
order of 50 milliamperes is usual while 
in the reverse direction 100 microam- 
peres is the usual figure. 

Thus any variation from the publish- 
ed curve in the reverse direction can be 
detected since the average value of the 
current pulses will change if the gen- 
eral slope of the characteristic curve 
changes 


Construction 


The unit is constructed in a “Flexi- 
mount” case 342 x6x8 inches. Noth- 
ing in the way of layout or construc- 
tion is critical. Thus any box or layout 
suiting the constructor’s convenience 
may be used 

The meter scale was made by disas- 
sembling the meter and cementing a 
paper scale over the original meter 
scale with rubber cement. This ce- 
ment has two advantages which make 
it desirable for use in this application 
One is that it does not shrink the 
paper scale, the second is that the 
scale can be pulled off and the cement 
removed by rubbing slightly, thus re- 
storing the meter to the original con- 
dition if desired. The line separating 
the “good” and “bad” portions of both 
scales is drawn approximately at 
three-fourths full scale. This is a com- 
promise between maximum sensitivity 
and the fact that “bad” crystals may 
read off-scale in the reverse position 
A typical meter scale is shown in 
Fig. 7 

A list of suggested settings for var- 
ious types of crystal diodes is shown 
in Table 1. However, the calibrating 
procedure for determining these set- 
tings is so easy it is worthwhile cali- 
brating the instrument yourself. Fur- 
thermore, the list in Table 1 is by no 
means complete since each manufac- 
turer has his own line of diodes, many 
with different characteristics from 
those listed 

The equipment necessary to calibrate 
the instrument consists of a _ milli- 
ammeter with a 0 to 75 or 100 mil- 
liampere range, and either a peak- 

(Continued on page 144) 
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Fig. 2. Simplified schematic diagram 
showing the tester set up for checking 
crystal diodes for forward conduction. 
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Fig. 3. Typical germanium diode curve 
showing the output resulting from a 
pulse applied in the forward direction. 
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Fig. 4. Typical crystal diode charac 
teristic curve for reverse conduction. 
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1000 ohm, 2 w. pot 
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S.p.st. toggle switch 
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Complete schematic diagram 
and parts list of dynamic crystal tester. 


Fig. 6. Simplified schematic of the 
tester when the selector switch is in 
the reverse position for checking the 
reverse conduction of crystal diodes. 
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Fig. 7. Example of meter scale that may 
be used on tester. Builder may use others, 


Fig. 8. Rear view of the complete crystal diode tester. Note fuse on the meter, 


An Electroni 
Phono 
“Shut-off” 


are you in the habit of putting on 
a record of background music and 
then proceeding to some other occupa- 
tion such as napping, reading, eating, 
or building that new amplifier? If so, 
and you use a standard single-play 
type turntable, no doubt you have, on 
occasion, been slightly annoyed by the 
need to interrupt the new activity to 
turn off the playing equipment. The 
device to be described was designed 
to take care of that little chore for 
you, in response to the absence of a 
signal in the amplifier circuit. It is 
entirely electronic and requires no me- 
chanical connection to the pickup arm 
No additional controls are needed 
The operating principles are, briefly, 
as follows. A sample of the program 
signal is amplified, rectified, and fil- 
tered. The resulting d.c. output oper- 
ates a relay, holding the contacts 
closed as long as the signal is above a 
predetermined level. At the conclusion 
of the program, after a short interval, 
the relay contacts are opened, thereby 
interrupting the primary power to 
the equipment 


Awe a session of serious listening 
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Two views of the author's 
“automatic shut-off” unit. 
Although built on a sep 
arate 5 x 5& x 2 inch 
chassis, circuitry could 
be incorporated in 
an existing amplifier. 


Characteristics required of this sig- 
nal-sensitive device are influenced by 
the signal-to-noise ratio and the con- 
tinuity of signal in typical program 
material. To be usable as a control 
actuator, the minimum signal plus 
noise must be greater than the maxi- 
mum noise, a condition which is met 
by most present-day recordings. The 
control must also have a delayed re- 
sponse in order to keep the equipment 
in operation during the longest pause 
or rest that is likely to occur. The 
signal for the control unit must be 
sampled at a point of relatively con- 
stant voltage level, say, just before 
the master loudness or volume cantrol 
In order that bridging by the control 
input will not noticeably affect the 
signal feeding subsequent stages of the 
sound system, a low-impedance circuit 
such as the output of a cathode fol- 
lower is preferable. A triode plate cir- 
cuit would not be seriously influenced 
by the presence of this unit, however 

Fig. 1 is the schematic diagram of 
the author's unit. Conventional cir- 
cuits are used. After an input poten- 
tiometer the signal goes to a two-stage 
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Details on a signal-controlled switch 
which can be added to any existing 


phonograph-audio amplifier combination. 


12AX7 voltage amplifier 
range gain of 1900. By maintaining a 
low plate supply voltage, the output 
is limited to about 23 volts, thus any 
input signal over 0.012 volt will satu- 
rate the amplifier. Distortion is of no 
consequence here, and the limited out 
put is established as part of the tim« 
delay control, which will be explained 
later. To minimize the influence of 
rumble and noise, circuit constants 
were chosen for maximum gain in the 
region of S800 cycles, and down 20 dl 
at 50 and 20,000 cycles 

The amplified signa! is rectified by 
one side of a 12AU7, diode-connected 
the resulting direct current charging 
the timing capacitor, ( Resistors R 
and R, provide a high-resistance dis- 
charge path for C,, so that its charge 
is gradually dissipated after the signa! 
stops. The second half of the 12AU7 
is the contro] tube, a triode d.c. am 
plifier. Its input is connected 
C, and its plate circuit is in series with 
relay RL, Quiescent plate current is 
about 12 ma., which holds the back 
contacts of the relay in the open posi- 
tion. With the application of signa! 
voltage, the grid side of C, is charged 
negatively, thereby 
plate current, which 
with the grid at about 12 
armature of RL 
condition and the 
These contacts are in a 63 
circuit operating an indicator lamp 
and a second relay. Contacts of the 
second relay are connected in the main 
power line in a manner to be described 
later 

Circuit 


having a mid 


across 


decre asing the 
cut-off 
volts. The 
ised under this 
back contacts close 


volt ax 


reaches 


is rel 


component ues are not 
critical and rable 
from those specified can, in most 
cases, be tolerated. The input poten 
tiometer R, should have a logarithmik 
or audio taper. Since all grid circuit 
resistances are high, the coupling ca 
and C, should be of 
good quality, such as ceramic or mica 
The timing capacitor ( have 
very low leakage if an adequate tims 
delay is to be obtained. Ratings of 4 
afd. at 50 volts are not standard for an 
oil-filled capacitor, however, surplus 
units with these have 
been available at an attractive price 
A higher voltage could, of 
course, be used. A f: high-grad 
electrolytic capacitor could be 
stituted, although adjustment of R 
may be necessary to obtain the de- 


consice deviatior 


pacitors C,, C 


must 


specifications 


sub- 
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sired time delay. Since the character- 
istics of electrolytic capacitors tend to 
change with time, the oil-filled type is 
preferable. If an electrolytic unit is 
ised, be that the negative ter- 
minal is connected to the 12AU7 tri- 
ode grid and the positive terminal to 
ground. 

A 6BF6 diode-triode would be a 
more tailor-made fit as the rectifier 
and control tube in this circuit, rather 
than the 12AU7, but the latter is a 
more commonly used type, and is prob- 
ably in the spare stock of most audio 
fans 

The plate circuit 
2500-ohm coil and, 
armature spring tension adjustment 
Single-pole, normally-closed contacts 
are used here, although a single-pole, 
double-throw relay will be more read- 
ily obtainable. The power relay, RL», 
6.3-volt a.c. coil and medium- 
duty power contacts, s.p.s.t., normally- 
open. Pilot lamp PL, may be built into 
the centrol unit or mounted externally 
it any convenient location 

The plate supply is regulated at 150 
volts by the OA2 gas discharge tube 
If a suitable source of 150 volts at 
15 ma. is already available, this por- 
tion of the circuit may be omitted. The 
circuit, as shown, requires 200-300 
volts at 20 ma. It is assumed that a 
properly grounded o1 6.3-volt 
a.c. heater supply is available. Con 
nections to the power supply, which 
that of the main amplifier 
are made by means of any convenient 
plug and cable arrangement 

The author’s unit was built in a 
5x5x2 inch aluminum box, as shown 
in the photographs. Arrangement of 
parts and wiring is not important aside 
from the usual precautions in con- 
structing a high-gain amplifier If 
space is available on existing or new 
equipment chassis, this circuit could be 
assembled directly on the main ampli- 
fier or power supply. Adjustment of 
R, is made infrequently, thus it need 
not be accessible as a routine control 


sure 


relay RL, has a 
preferably, has 


has a 


biased 


may be 


After assembly, several tests and ini- 
tial adjustments should be made. The 
eries dropping resistor, R», to the volt- 
ige-regulator tube is to be set so the 
total “B” current is around 18-20 ma 
Voltage at terminal 5 of this tube, with 
ground, should be 150 
Checking of the signal portions 
of the circuit is greatly facilitated 
by the use of a milliammeter plugged 
jack J The cathode current so 
ind ted should be between 11 and 12 
ma. with no signal input. If it is more 
than 12 ma., a resistor may be inserted 
between the relay coil and the control 
tube plate 


reference to 


olts 


into 


Low plate current at “no 


nput” condition indicates trouble in 
the 12AX7 


tion or excessive 


ection, possibly oscilla 
hum. Either of these 
troubles can be confirmed by temporar 
grid. The 

vibrate 


ily disconnecting CC, from th 
irmature of elay RL, will 
nder this condition 
After these 
justments, the control 
be checked. With 


at maaimum Meo 


and ad 
action 
power on and R, set 
touch the 


making tests 


should 


entarily 
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Ri—2 megohm audio taper pot 
Re, Ry, Re—4.7 megohm, \,) » 
Rs, Re—220.000 ohm, \) © 
Rs, Re-—470,000 ohm, Vy * 
Re—10,000 ohm, 10 w. 
ad). slider) 

Cr—.001 gfd., 300 v. ceramic capacito 
Cr—.002 pfd., 300 v. ceramic capacito 
Cr—.01 pid., 300 v. ceramic capacitor 

Cy—4 afd., 30 v. oil-filled capacitor (see text) 


wirewound res 


we Swit 
c 2 afd., 200 +. capacitor 
i Phono jack 
J Single-cireust, closed-circuit pack 
RLe—S.p.ds. plate 
6-9 mae 
RLe—S pst. medium-duty relay, 6.3 volts a« 
PL 6.3 +. pilot light 
Vr I ZANT tube 
} 12AU7 tube 
socket changes) 
Vr—OA2 tube 


creme relay, 2300 ohme, 


(6BF6 can be used with 


Fig. 1. Complete schematic. Several component variations are possible. 


live input terminal with 
The control tube current should dé 
crease rapidly to zero, thereby closing 
the contacts of relay RL,, and energiz 
ing relay RL, and the indicator lamp 
About 20 seconds after removing your 
finger, cathode current should begin 
to flow, slowly increasing to the initial 
value over a total time of slightly 
more than one minute. Adjust the 
tension of relay RL, spring, if 
sary, so that the armature pulls in at 
9 ma. The release current of RL 
which is not critical, will be 
6 ma 

If an audio generator 
uum-tube voltmeter are ible 
sensitivity can be checked furthe 
input of about 4 my. at 800 cps should 
be sufficient to reduce the tube 
current just to cut-off 

After passing the preliminary tests 
the unit is ready for connection to the 
power control circuits. Wiring may be 
arranged so that the control unit will 
turn off the turntable 
entire system. Conn 


your finger 


neces 


iround 
and 


aval 


control 


motor or the 


t the ontact 


Fig. 2. 


See text. 


of relay RL, to the terminals of the 
line power switch operating the de 
sired equipment. This switch must be 
a single-pole (two connections) typ 
If a double-pole switch is in the equip 
ment, connect a jumper wire 
the second pole. When the automatic 
control unit is in 
tion, the RL, contacts then complete 
a circuit parallel to the manual powe1 
switch, and the latter may 
without interrupting operation 
control unit is thus placed in charg: 
by opening that switch. Upon 
pletion of the number in progress, the 
primary power circuit is opened by re 
lay RL Opera 
tion cannot be resumed except by man 
ually closing the power switch. It is 
seen that there need be no additional 
switches or 


ACTOSS 


‘signal-on"” condi 


be opened 
The 


com 


and everything stops 


controls on the 
panel, The 
not absolutely nece« 


playback 
indicator lamp i 
sary, but it is use 
ful in determining at a glance that the 
automatic unit is 


system 


ready to assure 
control 


(Continued on page 142) 


Sensitivity and time delay characteristics of the “automatic shut-off 
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Fig. 1. Three commercial cadmium sulfide photo- 
cells. (Top) A miniature unit measuring \" dia. x 
%” deep exclusive of leads and containing its 
own integral lens. (Center and bottom) Two other 
types housed in glass envelopes. The bottom one 
has a flat head to accommodate an external lens. 
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Where only moderate sensitivity is required, the use of 


the new cadmium sulfide photocells offers real economy. 


group, are employed in many of the 

most widely used industrial elec- 
tronic controls. Generally speaking, 
photoelectric control circuits are de- 
signed to perform some function as a 
result of a change in intensity or an 
interruption in a reflected or trans- 
mitted light beam. In most cases, this 
function is the opening or closing of an 
electromagnetic relay which, in turn, 
controls the operation of another piece 


Piiroup, are employ circuits, as a 


Fig. 2. Graph of output current vs illumina- 
tion for typical CdS photocelis with differ- 
ent values of applied d. c. voltage. Cour. 
tesy Standard Electronics Div., Hupp Corp. 
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of equipment, such as an alarm signal, 
an electric motor, a solenoid, an elec- 
tromagnetic counter, or a timer. 

On the surface, the basic problem of 
operating a relay by interrupting or 
changing the intensity of a light beam 
appears to be a simple one. And in 
some cases it is. But, unfortunately, 
due to the characteristics of available 
light-sensitive devices, a good many of 
the practical circuits employed in the 
past have been relatively complicated 
and expensive. Often, the basic light- 
sensitive device (photocell or photo- 
tube) has been used in conjunction 
with one or more stages of amplifica- 
tion, employing either vacuum or gas- 
filled amplifier tubes. The use of such 
amplifiers adds several complications; 
not only are a number of additional 
components required by the stage(s) 
itself, but both high (plate) and low 
(filament) voltage power sources may 
be needed, 

An “ideal” photoelectric control cir- 
cult would probably be one requiring 
no external power source and only a 
single relay and photocell, but with the 
operational features of good response 
speed, moderate to high sensitivity, 
low cost, ruggedness, durability, com- 
pact construction, and long life. Not 
quite “ideal,” but still excellent, would 
be a circuit having most of the desired 
operational characteristics and requir- 
ing but a single power source, with a 
minimum of additional components. 
With such specifications, circuits re- 
quiring very expensive phototubes, 
complicated power supplies, or delicate 
“ultra-sensitive” relays, even though 
simple otherwise, might be ruled out. 


A circuit with specifications closely 
approaching the “ideal” could prob- 
ably be designed around a phototran- 
sistor. But, unfortunately, at this writ- 
ing phototransistors are fairly expen- 
sive and, in addition, are not readily 
available to the average experimenter 
and circuit designer. Where only mod- 
erate sensitivity is required, a better 
solution, at this time, is to use the new 
cadmium sulfide (CdS)  photocells. 
Readily available at a cost competitive 
with conventional phototubes, the CdS 
photocell is sufficiently sensitive to 
permit its operation in most applica- 
tions without requiring an amplifier 
stage. Where moderate light intensi- 
ties are available, a relay circuit may 
be designed around a simple d.c. power 
source, a high resistance relay, and the 
CdS photocell itself. Using standard- 
sized, commercially-available compo- 
nents, a complete circuit, including an 
a.c, power supply, may be assembled in 
a case hardly larger than a package 
of king-sized cigarettes—and with 
space to spare! 


The Cadmium Sulfide Photocell 


Three typical commercial cadmium 
sulfide photocells are shown in Fig. 1. 
The smallest cell (a Standard Electron- 
ics Div.of Hupp Corp. type CdS-3) meas- 
ures only 4” in diameter by %” deep 
(exclusive of leads), yet incorporates 
an integral lens. In spite of its small 
size, when used in an appropriate cir- 
cuit, this unit can deliver as much as 
1.5 to 5 milliamperes when exposed to 
from 50 to 100 footcandies illumina- 
tion. The other two photocells shown 
are similar to each other except for 
their glass envelopes. The lower unit 
has a flat head to accommodate an 
external lens. 

Cadmium sulfide, as used in the pho- 
tocells, is photoconductive. Thus, when 
the cell is dark, its resistance is quite 
high and, when illuminated, its resist- 
ance drops. Although the photoelec- 
tric properties of cadmium sulfide 
have been known for some time, prac- 
tical considerations have, in the past, 
limited its use in photocells. Chief 
among these limitations has been its 
speed of response. But new techniques 
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ve pern tted a reduction in 


time to the 


response 
point where some of these 
nits have a response time as short as 
nilliseconds in 
ample for the 


nting and control applic ations 


practical circuits 
majority of 


Is is 
The curves given in Fig. 2 show the 
irrent output of typical cadmium sul- 
fide photocells versus illumination at 
yu different ' ss ol 


oltages. As can be 


applied d.c 


seen, even with 
Cds photocells 
high 


many 
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comparatively output 
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lay types directly. At low 
els, CdS photocells have 
with highly linear resistance 
changes being obtained from 1 foot 
candle to 0.0001 footcandle and lowe! 
The CdS therefore 

iited to the design of instruments fo! 
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With 
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measuring minute changes in 


ntensity with good accuracy 
reater 
ponse may be obtained, but since high 
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generally used primar- 
ly for control and counting 
ipplications response is 
The spectral 
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n the visible light range 
things, CdS photocells are 
tive to X-rays 
The general characteristics of typi 
cal commercial CdS photocells are 
in Table 1. These 
specific cell but 
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An Experimental Circuit 


The schematic diagram of the ex 


relay shown in 
given in Fig. 4 
while an interior view of the mode! is 
hown in Fig. 3. All major 
The parts needed 
to assemble a duplicate unit ars 
fied in the parts list. With the 
tion of the type CdS-3 photocell. all 
parts are standard and should be 
parts distrib- 
itors. At the present writing, the pho 
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avail 
ible through re ilar 
tocell itself is not availabk 
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Fig. 3. Interior view of the author's experimental photoelectric relay 
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150 milliwatts 
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Fig. 4. Schematic of photoelectric relay. 


Fig. 5. The experimental photoelectric relay mounted on a standard micro 


phone stand. 


Other mounting techniques may be used, if 


preterred. 


A DUAL- FREQUENCY 


VERTICAL RADIATOR 


(Left) The partially-assemblud antenna 
showing how the spacers should be po- 
sitioned. (Above) The author's 10th scale 
model which was constructed to permit 
dieleciric and pattern measurements. 


An unusual antenna system designed for dual-frequency 


operation by means of a coaxial choke which also serves 


as a portion of radiator. It works on any two ham bands. 


ANY times it would be convenient to 
M be able to operate an antenna on 
two bands by merely changing the 
transmitter frequency. The antenna to 
be described is a vertical stub mounted 
in a ground plane, matching a 50-ohm 
line over two separate frequency bands 
10 and 15 meters. The same idea 
may be applied to other frequencies 
for operation on other bands, if de- 
sired. The operating frequencies do not 
have to be harmonically related and 
may be considerably removed from one 
another. 

There appear to be at least two 
types of hams who read antenna ar- 
ticles (the XYL says we're all alike) 
First, the person who is primarily an 
operator and is interested mainly in 
the information cancerning the phys- 
ical dimensions and components re- 
quired to make it function properly; 
second, the ham who not only likes to 
operate but also wishes to know exact- 
ly how the system functions so he can 
apply the idea to some pet scheme he 
has been nourishing. 

With this in mind, the construction 
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and adjustment of the antenna system 
will be described, after which the 
theory of operation will be outlined. 
The constructor should have some 
means of checking the standing-wave 
ratio on the transmission line so that 
he will know when the antenna is 
properly tuned 

Fig. 4 shows the general arrange- 
ment of the antenna system, the basic 
concept being quite simple. The 15- 
meter antenna is placed inside the 10- 
meter antenna and the two are con- 
nected together at the bottom (feed 
point). When the antenna operates on 
10 meters the lower portion of the 
vertical stub is used and when operat- 
ing on 15 it utilizes ¢ entire length 
of the antenna. A snplete explana- 
tion of what takes place will follow 
the construction details 

A piece of %-inch copper water tub- 
ing is used as the outer conductor and 
%-inch tubing is utilized as the center 
conductor. Other diameters and types 
of tubing may be used with equal suc- 
cess, however it is desirable to main- 
tain a ratio of 2 to 1 or greater be- 
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tween tne outside dimension of the in- 
ner conductor and the inside dimension 
of the outer conductor ratios 
will have little effect on the dielectric 
spacer dimensions other than their 
diameter. Care should be exercised to 
assure a good electrical connection be- 
tween the two conductors at the base 
of the antenna. The short, used in the 
antenna described, is made of brass and 
soldered to insure low operation 
The complete antenna is held in place 
by two insulators secured to the sup- 
porting mast 

The antenna system is mounted 
above the roof and the guy wires 
which hold it in place are also used 
as the ground radials. The four radials, 
equally spaced, are tilted down about 
20 degrees from horizontal because it 
is convenient to do so and it also im- 
proves the match between the antenna 
and transmission lin The ground 
plane radials are 11's feet which is a 
quarter wavelength at 15 meters. This 
length does not impair 10-meter opera- 
tion or harm the radiation pattern 
The results are shown in the imped- 
ance curves and radiation patterns. 

Note from the picture of the disas- 
sembled antenna that the center con- 
ductor inside the 10-meter antenna is 
held in position by dielectric spacers o1 
beads. In addition to holding the cen- 
ter conductor in the proper position, 
they also reduce the wave velocity to 
the desired value. It is necessary to 
this internal portion of the 
antenna (10 meters) and this is ac- 
complished by the use of spacers 
placed inside the tubing as shown in 
Fig. 4. The top spacer, longer than 
the others, is inserted and adjusted 
until the desired resonant frequency is 
obtained 

The standing-wave indicator is 
placed in the transmission line (10- 
meter signal feeding the indicator) and 
the top spacer is adjusted for mini- 
mum standing wave. This may be 
done by noting the standing wave, then 
making a small change in the position 
of the dielectric, then once again not- 
ing the standing wave. Each time the 
adjustment is made stand clear of the 
antenna while reading the meter since 
your movements may affect the read- 
ing. Once the choke is tuned the an- 
tenna is ready to operate on the two 
bands. 


These 
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Various types of dielectric material 
may be used as long as the dielectric 
constant is taken into consideration 
The antenna originally 
structed using dielectric beads listed 
in the Andrew Corporation catalogue 
as type 737-103, made for their %-inch 
diameter semi-flexible coaxial cable 
These are shown in Fig. 4 and also in 
the picture of the partially assembled 
antenna. If you prefer to make up 
your own spacers, sample dimensions 
are included in Fig. 4. Other dielec- 
trics, lengths, and spacings may be 
ised with the aid of the formula given 
in Fig. 3. These homemade spacers 
(marked “see text” in Fig. 4) can be 
made of either polystyrene or “Rexo- 
lite.” The computed values were 
checked on the tenth-scale model (used 
for pattern measurements) and found 
to be accurate. Polystyrene rod is 
available in most major cities and if 
not available in your locality, can be 
purchased through any of the radio 
mail order houses for about $1.50 per 
foot. Exercise caution when machin 
ing polystyrene as excessive heat will 
cause it to become gummy 

The theory of operation will be il- 
lustrated by showing how portions of 
an antenna may be disconnected by 
means of lumped parallel resonant cir- 
cuits." With reference to Fig. 5, the 
length a, is made equal to half wave- 
length at the highest frequency of 
operation Parallel resonant circuits 
L.C, and L,’C,’ are then added at the 
ends of this section, these circuits be- 
ing resonant at the frequency for 
which a, is a half wavelength. Opera- 
tion at the next lower frequency is 
then obtained by adding sections b and 
b’, so the equivalent electrical length 
of section a, when the reactance in- 
troduced by the resonant circuits is 
taken into account, corresponds to the 
half wavelength resonance for the next 
lower frequency used. These added sec 
tions are inoperative for the frequen- 
cy for which a, is in half-wave reso- 
nance since they are isolated by the 
high impedance of the parallel reso 
nant circuits. Thus one obtains two 
resonant frequencies corresponding to 
the two desired frequencies of trans 
mission 

The system just described adapts it- 
self to wire type of antennas, especial 
ly at the lower frequencies where the 
antenna is quite long. However with 
the vertical type of antenna the coaxial 
equivalent of the parallel resonant cir- 
cuit, the coaxial choke, lends itself 
vell both electrically and physically. It 
is superior losses in the 
choke are less than in the regular 
parallel resonant circuit. The coaxial 
choke is a quarter wavelength trans- 
mission line, with one end shorted, that 
is, the inner and outer conductors are 
connected together at one end. At the 
end opposite the short, the impedance 
vetween the inner and outer conduc- 
tors is very high. This is exactly the 
same condition that takes place across 
the terminals of a parallel resonant 
circuit. This is illustrated in Fig. 1B 
If the coaxial choke is slightly longer 
or shorter than a quarter wavelength 


was con- 


because the 
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is) 
Pig. 1. (A) A shorted quarter-wave coax 
ial section, and (B) its equivalent as a 
parallel resonant circuit. Refer to article. 


Fig. 2. The coaxial equivalent of the an 
tenna shown in the diagram of Fig. 5. 
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Fig. 4. Sectionalized view of 10 and 15 
meter antenna showing bead spacing 
and general layout. Hf 1” homemade 
spacers are used, they are spaced 11 
inches apart. See text for details on how 
the spacers can be home-constructed. 
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Fig. 5. Multitrequency antenna system. 


it no longer presents a high impedance 
at the output terminals and will not 
disconnect the remaining portion of 
the antenna. The same would be true 
if the lumped parallel circuit were not 
resonant. The parallel resonant cir- 
cuits in the antenna shown in Fig. 1B 
may therefore be replaced by the coax- 
ial chokes shown in Fig. 2. It would 
operate exactly the same in either 
case 

In the design of an antenna system 


using the coaxial choke we must first 


consider the proper length of the outer 
conductor since that surface must act 
as a radiator while the inside surfac« 
acts as a portion of the coaxial chok« 
Impedance measurements mack 
on the outer conductor with the center 
conductor removed, The system was 
resonant at approximately 23 wave 
length. The proper length of the radia 
tor (10 meters in this case) is deter 
mined by its length/diameter ratio 
The antenna now proper 
ly on 10 meters as a conventional stub 


were 


operates 


Radiation patterns of the dua!-frequency antenna on the 10 and 15 meter bands. 
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Fig. 6. Impedance tests made between 
10 and 15 meters. Other bands can be used. 


in a ground plane. The next step is to 
insert the center conductor and reso- 
nate the choke. When the coaxial 
choke is resonant, the impedance at 
the base of the antenna will be the 


same as it was prior to insertion of the 


center conductor, As mentioned be- 
fore, the length of the quarter wave 
line is fixed at .23 wavelength and it 
will therefore be necessary to reduce 
the wave velocity inside the coaxial 
choke to produce resonance at the 


same frequency. The wave velocity in a 
coaxial choke is determined by the in- 
sulation dielectric constant between 
the inner and outer conductors. In the 
case of lines with air insulation, the 
distance corresponding to the wave- 
length will be only slightly less than 
the wavelength of a radio wave of the 
same frequency traveling in space. 
With other than air insulation, the 
wavelength is reduced to a value equal 
to 1/ V@, where e is the dielectric con- 
stant of the insulation. For example, 
in computing the wave velocity for a 
section of RG-8U (polyethylene insula- 
tion—-dielectric constant of 2.26), we 
obtain 


1/V2.26 = 1/15 


velocity of propagation, which agrees 
with the value given for RG-8U 

It can be seen from these figures 
that we would not want to support the 
inner conductor of the coaxial choke 
with solid polyethylene as the propaga- 
tion in the choke would be delayed ex- 
cessively. It would be resonant at a 
much lower frequency than desired. 
The velocity of propagation in a coax- 
ial line where the inner conductor is 
held in position by beads or dielectric 
washers, will fall somewhere between 
free space velocity and the wave veloc- 
ity obtained with a line completely 
filled with the dielectric material. This 
is desirable since it is necessary to 
support the center conductor and also 
reduce the velocity of propagation to 
92% (4 x .23, the dimension of the 
outer conductor). 

The effect of the dielectric spacers 
can be obtained by computing the 
average dielectric constant in the line 
as shown in Fig. 3. Since the desired 
wave velocity is known (92%) we can 
compute the average dielectric con- 
stant necessary to produce such a 
velocity. It is desirable to be able to 
vary the wave velocity, therefore the 
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(Left) The top dielectric spacer on the completely assembled an- 
tenna, This is handled a little differently from the other spacer, see 
text. (Below) A disassembled view of the author's 10th scale model. 


line was designed for a slightly higher 
velocity and the large top spacer used 
to reduce it to the exact value. 93.5’: 
was chosen and is obtained with an 
average dielectric constant of (1/.935)’ 
= 1.143. A spacer width of 1.0” was se- 
lected and with the aid of the formula 
shown in Fig. 3, the necessary spacing 
of the dielectric material was secured. 

Two antennas were constructed us- 
ing the coaxial choke utilizing differ- 
ent types of spacers. One made use 
of an “Alsimag” bead which has a di- 
electric constant of 6.00 and the other 
of polystyrene spacers which have a 
dielectric constant of 2.56. The “Alsi- 
mag” beads were made for %-inch 
transmission line using an inner con- 
ductor of .25 inch. Data obtained from 
the manufacturer indicated that 6 inch 
spacing of the beads would produce a 
wave velocity of 93.5° which is quite 
close to the desired velocity. The veloc- 
ity was further reduced by means of a 
polystyrene plug inserted, to various 
depths, into the top of the coaxial 
choke. As mentioned previously, the 
impedance of the antenna was meas- 
ured on 10 meters prior to inserting 
the center conductor. After the center 
conductor was inserted (along with 
the spacers) the polystyrene plug was 
positioned above the coaxial choke and 
the depth of insertion increased until 
the impedance of the antenna re- 
turned to the proper value, the im- 
pedance obtained prior to insertion of 
the center conductor 

The frequency of measurement was 
then adjusted to the middle of the 
15-meter band and the top portion of 
the center conductor adjusted to res- 
onate the over-all length of the an- 
tenna. After this was done, a complete 
set of impedance measurements was 
made between 10 and 15 meters; these 
are shown in the graph of Fig. 6 

The second antenna, one tenth the 
size of the first, was constructed to 
check other dielectric materials in the 
choke and to make radiation patterns 
of the antenna system. The one-tenth 
scale mode! was tuned exactly as de- 
scribed by insertion of the top spacer 
until the impedance returned to its 
normal value. The spacers are made of 
polystyrene (e 2.56). Patterns taken 
with the model indicate free space op- 
eration of the system, that is, the stub 
and ground plane are remote from 
ground. 

There are a number of combinations 
of lengths that may be used to make 
an antenna system that will operate 
on several other bands. For instance, 
the coaxial choke can be operated on 
10 meters and the length of the inner 
conductor can be extended to resonate 
on 20 meters. Additional combinations 
could be used, namely extending the 
choke for 20 meters and the center sec- 
tion for 40-meter operation. The idea 
may also be applied to the higher fre- 
quencies, such as the 2- and 6-meter 
bands. 
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“BASIC SYNCHROS AND 
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by Van Vatkenburgh, Nooger @& Neville, Inc 
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SERIES DERIVED FROM THE U.S. 
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The light beam from the “flash gun” of the viewer is shown aimed at the counter 
clockwise channel selector of the new Zenith “Flash-matic’ remote control TV set. 


Flash Beam—new addition 
to Zenith’s TV Line 


Here is a new idea in remote control for TV receivers, 


using a light beam for tuning and for power switching. 


ENITH RADIO CORPORATION 

has announced and demonstrated a 
television set that flash beam 
from a small pistol-shaped device to 
turn a television set on or off, change 
channels, or cut out the sound of long- 
winded commercials 

The ray does all the work: no dan- 
gling wires or connecting cords are re- 
quired. All the viewer has to do is 
beam the ray across the room at a 
small window on each of the corners 
of the set. A light beam shining on the 
lower left-hand corner will turn the set 
off. Channels are switched through the 
upper two windows; the one in the left 
corner selects the channels in a coun- 
ter-clockwise direction; the upper right 
corner window changes channels clock- 
wise. A beam striking the lower right 
hand window effectively cuts out com- 
mercials. Another touch of the flash 
gun brings the sound on again when 
the commercial! is finished and the pro- 
gram returns 

Activators in the circuit are 
cadmium-sulfide photocells. These are 
semiconductors that are extremely 
sensitive to light and respond by pro- 
ducing wide changes in their internal 
resistance. With no light, a photocell 
may have as high as 100 megohms re- 
sistance; when strongly energized by 
light, the resistance may drop to as 
low as 25,000 ohms 

Each cell is connected in the grid 
circuit of a special control tube. One 
cell triggers a 2D21 thyratron tube and 
the current flowing in the plate circuit 
will activate a solenoid that turns the 


uses a 


four 


power input to the receiver on or off. 
A second photocell triggers another 
thyratron and its plate circuit solenoid 
mutes the sound from the speaker. The 
remaining two photocells operate sep- 
arate triode sections of a 6BX7GT 
tube. Individual plate 
control the 117 volts a 
tuner motor 
clockwise rotation 

In each instance the 
through its resistance 
trols the grid 
tube. High cut-off 
bias; low resistance permits the tube 
to conduct. In the case of the two 
thyratrons, each tube would continue 
to conduct until the plat 
removed or made negative and the 
grid was returned to cut-off. However 
the plate voltage is a.c. and the tubs 
will stop conducting every time the a.c 
swings negative. 

Light level adjustments are 
when a set is installed in the 
Adjustments must be below the 
where the room light will actuate the 
unit. In some cases bright light 
or sunshine entering the room, may 
cause erratic operation. To prevent 
this, it may be necessary to darken the 
room. If it is desired to operate a set 
in the conventional manner, the photo- 
cell system can be inactivated by a 
back panel switch 

Incidentally, there is 
terious about the flash gun furnished 
with the receiver. Any good household 
flashlight can be used if the brightness 
and focus are OK ~\) 
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circuit relays 
applied to a 
for clockwise or counter- 
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- Pormoftux STEREO-VOX 


Greatest development in audio since LP records. 


Stereophonic reproduction from monaural sources 


Visit your nearest hi-fi dealer and ask for a demonstration 


of Permoflux STERO-VOX. A few moments of your time 
will reward you richly, with a new experience in the 
reproduction of recorded music. See your hi-fi dealer today! 


»§ nearest Hi-Fi dealer, write 


ormoflux Corporation Dept. G, 4900 West Grand Avenue + Chicago 39, Iilinois 
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By JOHN T. FRYE 


SOME OFF-TRAIL INTERESTS 


service shop, his face wearing a 

look of puzzled amazement as he 
looked blankly at the office girl, Miss 
Perkins. From behind the closed door 
of the service department there issued 
a bellowing sound that was half voice- 
tone and half screeching whistle It 
was going “Whooooe whooo00 whoo- 
whooooo” in a very good imitation of 
the whistle of a steam locomotive 

In reply to Mac's questioning look 
Miss Perkins twirled a forefinger sig- 
nificantly in the vicinity of her right 
temple. “He's been carrying on like 
that for the past ten minutes,” she 
announced 

Mac walked across the room and 
cautiously pushed open the service de- 
partment door with his foot. Inside, 
his assistant, Barney, was revealed 
standing in the middle of the floor 
with his lips tightly pursed in front 
of the microphone held in his hand 
The mike was plugged into the shop's 
portable p.a. system; and a large horn- 
type speaker connected to the ampli- 
fler was set up directly in front of the 
screen of a large console TV set 

Taking all this in at a glance, Mac 
immediately began to move his right 
arm back and forth in a rhythmic mo- 
tion while he moved forward on shuf- 
fling feet, saying all the while, “Chuga- 
chuga-chuga-chuga-chuga.” Still car- 
ried along by this peculiar gait, he 
described a small circle and then 
backed up to Barney, who was watch- 
ing the actions of his employer with 
pop-eyed amazement 

“I know you're the Wabash ‘Cannon 
Ball Mac said soothingly; “and I'm 
a Pennsylvania J-1 locomotive I've 
just received orders for us to double- 
head to push a coal train over the 
hump; so couple up and let's get go- 
ing.” 

“You flipped your lid?” 
manded 
tle old to be playing train 
you?” 

“T have 


M stood in the front door of the 


Barney de- 
“Don't you think we're a lit- 


especially 


lid!” Mac ex- 
claimed indignantly “Who's been 
making like a train whistle for the 
past ten minutes? I was just trying to 


flipped my 


humor you and coax you outside so we 
could throw the net over you.” 

“Oh that,” Barney dismissed the sub- 
ject with a nonchalant wave of his hand. 
“It has a perfectly logical explanation 
Last night I was talking to George Har- 
mony who does servicing for TV Sales 4 
Service on Market Street. He was tell- 
ing me an interesting thing. You know 
the safety shield in front of the picture 
tube on the sets they handle is made 
of a that breaks into 
smooth-edged pieces when fractured 
Possibly you recall that Tucker in- 
tended to make the windshield of his 
car out of this stuff. Anyway 
reports that in the past few 
they have had seven of 
mysteriously disintegrate for no ap- 
parent whatever. Last week, 
though, a man came in with a possible 
clue. He was watching his set when 
suddenly a locomotive—he lives close 
to the tracks—gave out with a piercing 
whistle. Right while he was watching, 
a bunch of cracks fanned out across the 
shield and then it slithered down on to 
the rug in the form of a couple of hand- 
fuls of little round glass pebbles. What's 
more, three of the other shield failures 
were in houses not more than half a 
block from railroad tracks!’ 

"So?" Mac questioned, pretending to 
be unimpressed 

“So we're convinced these shields 
that are moulded in a curved form shat- 
ter when the train whistle vibrates 
them at their resonant frequency. In 
the cases where the sets were not near 
the tracks, possibly just the right note 
from the speaker did the business for 
the shields. I was experimenting to 
see if I could whistle the right note into 
the mike and cause the shield on that 
TV set— it is the make TV Sales & Serv- 
ice sells—-to fracture.” 

“Well you fracture me!" Mac ex- 
claimed grimly. “Just what were you 
going to tell the owner of that set if 
you were successful?” 

“Holy cow! I never thought of that,” 
Barney admitted with a crestfallen air. 
“I was so interested in seeing if I could 
break the glass with a sound of the 
right pitch that I never thought of 


special glass 


George 
months 
these shields 


reason 


anything else. Even though the manu- 
facturer has replaced the shields at no 
charge, it would still take some time to 
get a new one. Maybe it’s a good thing 
I wasn't successful.” 

“Maybe you're 
darkly 

“Hey, Mac,” Barney said brightly, 
eager to change the subject, “I see you 
got out that TV set the boy built up 
from a kit. Was it as tough as you 
thought it was going to he 

“Just about as I figured it 
member I 


right,” Mac said 


You re- 
refused to take the set at 
first. I knew it would be altogether dif- 
ferent from an ordinary 
When the usual set 
pair you can safely assume it 
properly wired and working satisfac- 
torily when it left the factory and that 
its present trouble is caused by a com- 
ponent or wiring failure. In this kit 
set, though, you could not assume 
anything like that. Wires might be im- 
properly connected; components might 
be in the wrong bad 
might have been unknowingly 
in 

“I felt that charging the boy at our 
regular rates for this kind of a job 
might make it tough on him and that 
possibly he could get a part-time tech- 
nician with a lot of time wver- 
head to take on the job more reason- 
ably. He didn’t do this, however. In- 
stead he took it to one of the best- 
known shops in town. They kept the 
set for a month and then told him it 
was hopeless. They reported it wou!d 
not align properly, that there were 
some spurious pips on the display of 
the sync signals, and that the sync 
circuits were improperly designed. The 
only way the set could be made to 
work, they reported, would be to make 
drastic changes in the circuit and the 
layout of the receiver 

“When he hit me up again to take it 
on, I didn’t have the heart to refuse 
I felt sorry for the kid, who was get- 
ting pretty desperate. He was taking 
a radio and TV course, and his father 
felt the boy should know al! there was 
to know about television right away 
The boy had put together a v.t.v.m 
kit with good and had mis- 
takenly concluded assembling a TV re- 
ceiver kit would be just as easy. On 
the boy’s recommendation, the father 
had bought the kit-—-and it was no 
small sum, for the set is a thirty-tube 
job with all the trimmings—and now 
he was making life miserable for the 
lad. I was confident in my own mind 
that the kit was properly engineered, 
for the people who make it have a 
good reputation.” 

“It was a darned neat job of wiring,” 
jarney observed 

“You're right. When I aligned the 
if. circuit, I could not see a _ thing 
wrong, for the proper curve came out 
exceptionally well on the scope. There 
was, though, absolutely no syne con- 
trol of the picture, which ran both 
vertically and horizontally. While both 
oscillators were apparently free-run- 
ning, they responded easily to the ac- 
tion of the vertical and horizontal hold 

(Continued on page 174) 
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What's INSIDE 


makes the difference 


in MALLORY FP Capacitors 


To see what makes Mallory FP electrolytics 
superior in performance, take a look at 
what's inside the can. You'll find— 


GENUINE FABRICATED PLATE ANODE... 
originated by Mallory, and available for 
replacement work only in the Mallory FP 
.+. gives excellent heat dissipation, low 
impedance, low inter-section coupling. 


ETCHI ATHODE prevents capacitance 
loss, reduces RF impedance, 


as° ¢ NSTRUCTION standard in FP’s 
for vears, at no extra cost... eliminates need 
for voltage de-rating, even for 450-volt units, 


LEAK prev ents loss of elec 
trolyte ... withstands high temperatures... 


and still retains the venting feature. 


There are other features, too... and many 
you can’t see, such as the hospital-like sani- 
tation maintained in the Mallory plant to 
guard against impurities which could shorten 
capacitor life. Add all these up, and you'll 
appreciate why FP capacitors are the stan- 
dard of performance for replacement and for 
use in original equipment. 


Order your stock of FP capacitors today, 
from your nearby Mallory distributor. They 
lead the field, yet cost no more, 


Another Service-Engineered Product by... 
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MALLORY &2 CO Ine INDIANAPOLIS 6, INDIANA 


GREATER PERFORMANCE New Bendix 


at lower cost with ALTE€ microphones . : 
There is an Altec microphone for every use. Each is the product of superior TV Circuit 


design and highly skilled workmanship. Altec microphones assure the finest 
in quality performance and yet they actually cost less than microphones 
of comparable quality. Depend on Altec when only the best will do. 


HE new Bendix T19 chassis contains 

an interesting circuit design called the 
“Picture Pulse Pilot.” In this circuit, a 
dual-purpose miniature tube combines 
the functions of an a.g.c.-controlled if 
amplifier and a triode syne separator 
without performance degradation of 
either function 

In the past, because of the pin limi- 
tations of existing tubes, a pentode- 
triode employed either a cathode com- 
mon to both sections or an internal 
connection between the suppressor grid 

The M-11 Microphone System represents and cathode in the pentode section 
the ultimate in quality reproduction. To overcome the inherent limita- 

The famous M-20 “Lipstik” In addition to its wide, smooth fre- tions by either of these connections, 
Microphone System, featuring quency range the M-11 System is omni- Bendix, with the cooperation of the 
the smallest quality microphone directional in pickup, completely shock Sylvania Electric Products Inc., devel- 
on the market. Frequency Re- and blast resistant. Frequency Response oped the 5BE8 pentode-triode. (Patent 
sponse 20-15,000 cycles. M-20 20-15,000 cycles. M-11 System includes ‘ - . ke ane : 
System includes 21D condenser 21C Microphone, 150A Base, 152A or agyuestion Ses Gus Som tangy nas been 
mic we gre: 165A base, 166A 153A cable set and P-518A power made A In the SBES, the suppressor 
stand attachment, P-525A supply or P-519A rack mounting power grid of the pentode is tied internally 
power supply. $198. supply. $230. to the cathode of the triode section 

In Fig. 1, Ves is the 1st video if. am- 
plifier with a.g.c. applied to its grid 
The 670A Cardioid Microphone provides highest quality per- To compensate for changes in input 
formance at moderate cost. Three directional patterns are loading and capacity with plate cur- 
easily selected by adjusting screw. Shutter adjustment per- rent, the unbypassed resistor, R,, is 
mits shifting of null point over 90° angle to effectively suppress used in series with the V,, cathode. If 
undesirable sounds, Frequency response 30-15,000 cycles. $135. the suppressor grid were tied to the 
cathode, undesired feedback would re- 
sult from a.c. voltage on this grid 
The 660 Dynamic Microphone is a rugged economical version 'n the 5BE8, however, the 
of the famous Western Electric “‘salt shaker,"’ using the same 
efficient dynamic unit in a smaller case. In addition to studio 
use, it is adapted for public address and outdoor use where its 
high output level, excellent signal-to-noise ratio, and dura- > 
bility are advantageous. Frequency Response 35-15,000 cycles. tion calls for a grounded cathode 
660A Low Imp.—%$45. 660B Low and High Imp Therefore, the pentode suppressor grid 
is also grounded and the feedback ef- 
fects are avoided 
The 671A Microphone represents a new high in compact velocity The remainder of the if. circuitry 
microphones providing good broadcast quality, high signal-to- associated with Vx. is conventional. A 
noise ratio, and extremely low hum pickup. These features series-tuned coupling coil, Liw, is used 
make it exceptionally valuable in the most difficult situation. 
Frequency Response 30-16,000 cycles. $75. 


suppres- 
sor is tied internally to the triode 
cathode. In the circuit, the sync sep 
arator application of the triode sec 


between the mixer plate and first if 
grid to minimize oscillator signal cou- 
pling to the grid. R, is the grid load- 
ing resistor whose value is selected to 
give the desired circuit bandwidth. The 
output tuned circuit is a bifilar wound 
LQUSSAREES coil. R. serves as the loading res'stor 
MICROPHONES 
AMPLIFIERS for the output circuit 
ome — 9356 Santa Monica Bivd., Beverly Hills, Calif, The circuitry associated with V,». per- 
ENCLOSURES 161 Sixth Avenue, New York 13, N.Y. | forms the function of separating the 
: synchronizing information from the 
composite video signal. (See Fig. 2) 
The composite signal is coupled from 
the video amplifier plate to the grid of 


NIVERSAL TV FAMOUS FOR 24 YEARS ae to aans 
1,000's OF SUCCESSFUL GRADS COAST TO COAST CHASSIS - BRACKETS 
' ,* te vey low TELEVISION we 4 her m { HANNELS 4 BOXES Fig. 1. 
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“Fred’s really gone on those printed circuits!” 


You'd have to look hard and long to find anything that even faintly resembles the 
satisfaction and money-saving that can be yours with o “Surprise” Trade-in allow- 
ance on used (factory-built) test and communication equipment. Put us to the test. 
Get your trade-in deal working today. Wire, write, phone or use handy coupon below. 


HALLICRAFTERS SX-96 HALLICRAFTERS SX-99. 
Less speaker. Net $249.95 Less speaker. Net $149.95 


NATIONAL NC-98. 


Less speaker. Net $149.95 


AMECO LOW PASS FILTERS 


Supresses radiation of all frequencies 
above 40 MC, thereby removing a major 
cause of TVI. Uses constant K circuit, de- 
signed for use with 52 to 72 ohm coaxial 
cable. Will handle up to 200 watts of RF 
power. Complete with bracket, RCA type 
phono connectors and instructions 
MODEL LN-1. Net $1.95 
at mr te @ MODEL LN-2. With 2 83-1R coax 
—— — . ; _-~ connectors. Net $3.45 
HAMMARLUND HQ-140X. 
Less Speaker. Net $264.50 


WRITE FOR FULL INFORMATION ABOUT OUR TIME PAYMENT PLAN 


fete eeeeecee FREE CATALOG! eee erern= 
All prices f. 0. b. St. Lowis + Phone CHestnut 1-1125 5 SRO PRE resect R-9-55 
1125 Pine Street, S. Lewis 1, Missouri 


© Rush “Surprise” Trode4tn Offer on my 


for 


(show moke and model number of new equipment deswed) 


C) Send lotest Cotclog 


Nome 


RADIO CO. 
1125 PINE ST. ST. LOUIS 1, MO. 


September, 1955 


Address 


City - . - — = — 
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for faultless playback of pre-recorded tape . . . 
for professional quality recording and duplicating . . . oveee | S88 [ 8+ 128 


VIKING 
Sull Adelity 75 


TAPE DECK 


2 6awe 
v5 


SYNC CLIPPER 


Vie through Rw, Cu, Ru, and Cu. Cw» 
and R» provide an additional time 
constant to obtain a high degree of 
. sync circuit immunity against impulse 
providing noise. The plate of Vs is directly con- 

nected to the grid of the sync clipper. 


~, full-fidelity As a result of this, the grid loading of 


\ Vis provides a lower d.c. plate voltage 
\ rf on Vs to clip the sync more effectively 
4 pe ormance | in the plate circuit. In addition, the 
parallel impedance of RF» with the grid 
at a loading of Vss» is chosen to give the 


pop | r desired circuit bandwidth. -—a- 
uid 

; price! SOLAR BATTERY USE 

, >| : N EXPERIMENTAL solar battery is be- 


ing tested by Beli Telephone Labora- 

tories at Americus, Georgia as a source 

VERIFIED VIKING FEATURES of power for the terminal equipment on 
@ Every VIKING FF75 Deck is capable of 40 10 14900 rural telephone lines. 

May be cabinet mounted cycles frequency response at a 7.5 inch tape speed. 


or wed with temporery rt . _ Ta n 4 = 
Suntee beaste coun @ With NAR rB equalizer-amplifier, response will fully below, is the specially prepared silicon 
meet broadcast requirements for minimum distor- 


: dise which converts sunlight into elec- 
tion, fluawer and wow. 


. 9°; @ Belt driven capstan eliminates all vibration and filters tricky. The madel shown containe 432 
User Net 


The heart of the solar battery, shown 


: . ; dises, arranged in 48 units of 9 dises 
out motor interpole variations. No puck drives to each 
harden or flatten. Re / 
nlicn Deas @ Simple mechanical Satian poovides for long life and During daylight hours the solar bat- 
completely dependable performance, even when oper- tery is used to power the terminal equip- 
bon ated by inexperienced persons. ment directly while, at the same time, it 
VIKING — @ Completely adaptable to full-fidelity recording and charges a storage battery for the night- 
offers a complete line duplicating. time operation of the equipment or for 
oS Gepemeuiare, enace : periods of lowered sun intensity. 
amplifiers designed to VIKING FF75 TAPE DECKS provide faultless Flexible features of the mounting al- 
the NARTB standard. performance ... YOU TAKE IT FROM HERE! low the face of the solar battery to be 
tilted to the most favorable angle for 
maximum sun exposure in any latitude. 


i 7 “ a The Bell solar battery, the first suc- 

Sold thru Dealers — | A> cessful device to convert sunlight direct- 
Write for information | ] OF MINNEAPOLIS Ne + ly and efficiently into useful amounts of 
+ electricity, was invented by a three-man 


Awe") team of Bell Labs’ scientists and was 
3520 E. 43rd St., Mintieapolis, Minn. « PArkway 1-165) wie first announced in April of last year. 
“= | a 
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Send For Our Latest Catalogue When you order by trail... | 


please print your name and 
Mustrating 39 Professionally adtvens clearly, be tpedite in 


Designed and Engineered Kits your order, enclose proper 
AM/FM Tuner © FM Tuner amount, allow ample time for 
Television © HI-FI Amplifier delivery. 

Geiger Counter © Test Equipment i 
Long and Shortwave Radio Kits | 


Experimenters Construction 
Phonographs and Record Changer 


4 AY wenes penet | AUTO RADIO PARTS 
FACTORY DISTRIBUTOR FOR 
A ip l1¢, 4k iT Ss FORD BENDIX — DELCO — COLONIAL 


— SPECIALS — 
RADIOS PHONOGRAPHS TV Custom Pushbutton Redios for 
TEST MENT HIF 1955 Ford—Plymouth—Chevrolet 
i EQUIPMEN 41.FI $40 47 Net 


peak: ah eos LYTRON DISTRIBUTING CO. 
RADIO KITS, INC, * 120 Cedar St,, N.Y. 6 1550 W. NORTH AVE.. SALTRSORS 17, 00. 
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Have you ever seen 


or heard of the 
Exponential Antenna? 
You have not, for until 
now itwas unknown to 


the engineering world. 


Handle Tough 
Service Jobs 


AS “SLICK” AS YOU DO 
THE EASY ONES! 


—— 


Complete training 
in MODERN 
PROFESSIONAL 
METHODS 


FIX ANY RADIO OR TV 
SET EVER MADE... 


Easier ... Better... Faster 


Owning this big, up-to-the- 
minute book is like having two 
of the world’s greetest electronic 
experts standing by your side 
on every job telling you just 
what to do, exactly how to do it! 


How te trou- 
bleshoot the 
professional 
wey 
AM, FM and TV 
realignment 
made easy 


Written by Ghirardi and John- 
son, Radio & Television TROU- 
BLESHOOTING AND REPAIR 
is a complete guide to modern 
professional methods the 
kind that really pay off big 
Step by step, it takes you 
through service procedures 
from locating troubles fast and 
with leas testing to making re- 
pairs accurately and promptly 


Testing tips 
and ideas 


Acemplete 
guidete TV 
service 


Component 

problems and 

hew te solve 
them 


For beginners, this giant book 
is a complete service training 
course at only a fraction of 
the price you might expect. For 
experienced servicemen, it is the 
ideal way to “brush up” on 
specific jobs; to develop better 
methods and shortcuts; and to 
find quick answers to problems 
that will enable you to handle 


Special prob- 

lems in battery 

sets, communi- 

cations recelv- 

ers, recorders, 
etc. 


ly as you now handle the easy 
ones 


Contains 820 big pages. Over 


400 clear pictures, diagrams and 
charts make things doubly clear. 


Servicing tun- 
ing and switch- 
ing mechan- 
Remember! More men now in 
good servicing jobs got their 
training from Ghirardi books 
than any others of their type 
and this new book is the 
latest and greatest of them all! 
Practice from it for 10 full days 
AT OUR RISK! 


and 

dozens of 

other sub- 
jects 


EXAMINE IT FREE!.— —~—-, 
| Dept. RN-95, RINEHART & CO., INC. 
232 Madison Ave., New York 16, N. Y. 


TROURLE 
rReE 
om, t will 

net 


! 
! 
! 
ele | 
! 
I 


Ohirerdi's_ ne 


wrometiy remit 6d 
» full payment 
postpaid amd owe 


if oot, I will return 
you nothing 


Oty, Zone, # TTTLy oss peespse 
DUYsIDR UN Arlee 69 a’ “dash” with” onder 
Money back if book te returned within 10 days 
—_ ee 


-_ _——  SES-— are aTree ol rl a 
Rinehart Books are sold by leading 


book stores 


tough jobs as fast and accurate-| 


} 
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Within the Industry 


handle the sale of its resistors on a 
nationwide basis. The new firm, WEL- 


| WYN INTERNATIONAL, INC. has offices 


at 3355 Edgecliff Terrace, Cleveland 
11, Ohio . . . CONSOLIDATED DIESEL 
ELECTRIC CORP. of Stamford, Conn. 
has acquired control of INSTRUMENTS 
FOR SERVICE, INC. of Freeport, Long 
Island. It will be operated as a sep- 
arate corporation by the parent firm. 
> - os 


L. M. BURCHETT has been named man- 
ager of Allied Radio Corporation’s 
stores in the Chica- . 
go area. He was for- | 
merly personnel 
training director of 
the company. ' 

He will take over 
supervision of the 
Chicago store sales 
in Allied’s new mod- 
ern building at 100 
N. Western Avenue, and also of the 
new store for the sale and demonstra- 
tion of high-fidelity equipment at 602 
Davis Street in Evanston. 

Before joining Allied, Mr. Burchett 
was associated with the R. H. Macy 
Company in Kansas City, Missouri. 

* * - 
JERROLD ELECTRONICS CORPORATION 
has broken ground for a new engineer- 
ing laboratory which will be built on a 
six acre plot at Byberry Road and the 
Pennsylvania Turnpike just outside 
Philadelphia. The lab will be a one- 
story cinder block building of about 
5700 square feet. It is expected to be 
completed some time this fall... 
JAMES VIBRAPOWR CO. is building a 
new one-story factory building at 4060 
N. Rockwell Street in Chicago which 
will triple its present manufacturing 
space BAUME ELECTRONIC SALES 
CO. has moved into new and larger 
quarters at 44 Cranberry Lane, Beth- 
page, Long Island, New York. . . MO- 
TOROLA INC. has broken ground for a 
new one and one-half million dollar 
transistor manufacturing facility in 
Phoenix, Arizona. The entire building 
will be devoted to the research, devel- 
opment, and production of transistors 
and other semi-conductor devices .. . 
ASTRON CCRPORATION is adding 20,- 
000 square feet of manufacturing 
space to its plant at 255 Grant Avenue, 
East Newark, New Jersey . . . POLY- 
TRONIC RESEARCH, INC. has moved 
from Wheaton, Maryland into a new 
building at 7660 Woodbury Drive, Sil- 
ver Spring, Md. . WESTINGHOUSE 
ELECTRIC CORPORATION is building a 
new multi-million dollar plant at 
Youngwood, Pa. Completion is planned 
for the end of 1956. The new “auto- 
matic” facility will employ between 
400 and 500 persons and will be de- 
voted to the manufacture of semi- 
conductor devices of all types .. . The 
division of BENDIX AVIATION 
CORPORATION is building a new §$2,- 
000,000 engineering laboratory at Tow- 


, 


son, Maryland. It will be completed by 
July of next year .. . LAMBDA ELEC- 
TRONICS CORP. has opened a new plant 
at 11-11 131 Street, College Point 56, 
N. Y. which will be devoted to the 
manufacture of regulated and unregu- 
lated d.c. power supplies .. . TECHNI- 
CAL APPLIANCE CORPORATION has 
made a fourth addition to its plant at 
Sherburne, N. Y. The company now 
has 70,000 square feet of manufactur- 
ing space on a single floor for the fab- 
rication of its line of antennas 
NIAGARA-CONCORD CORP. has ac- 
quired two large buildings at 45 and 
47 Warren Street in New York City 
The buildings will give CONCORD 35.- 
000 square feet of sales, office, and 
warehouse space. In addition, a new 
store will be constructed in the same 
location . . . Two subsidiary offices of 
the RADIO -ELECTRONICS - TELEVISION 
MANUFACTURERS ASSOCIATION have 
moved to new locations. The West 
Coast office is now located in the Hol- 
lywood Professional Building at 7046 
Hollywood Bivd., Hollywood 28, Cali- 
fornia, while the Statistical Depart- 
ment has been moved to the Sheraton 
Bidg., 711 14th Street, N.W., in Wash- 
ington, D. C LINK RADIO CORP. 
has acquired a new, modern plant at 
110 Jericho Turnpike, New Hyde Park, 
New York with all engineering, manu- 
facturing, and testing facilities located 
on one floor. The executive offices will 
be located on the second floor of the 
two-story building. 
* - * 
PETER JANIS is the new chief engineer 
of Amperex Electronic Corporation of 
Hicksville, Long Is- 
land, N. Y. 

He joined the com- 
pany from Sylvania 
Electric Products 
Inc. where he was 
active in the early 
war development of 
klystrons, hydrogen 
thyratrons, magne- 
trons, and photosensitive devices. Late: 
he was in charge of microwave and 
special purpose tube development ac- 
tivities and more recently was involved 
in the design, development, and pro- 
duction of traveling-wave tubes of vari- 
ous types. 

Prior to his connection with Syl- 
vania, he worked at RCA on the devel- 
opment of special purpose tubes. He is 
a senior member of the IRE and a 
registered professional engineer. 

* ” - 
THE SIXTH NATIONAL CONFERENCE ON 
STANDARDS will be held October 24- 
26 in Washington, D. C. at the Shera- 
ton-Park Hotel. 

The National Bureau of Standards 
and the American Standards Associa- 
tion are co-sponsoring the event. The 
Program Committee, under the chair- 
manship of Dr. A. T. McPherson, asso- 
ciate director of NBS, has assembled 
a group of outstanding speakers who 
will focus on the conference theme of 
cooperation between industries and 
government departments and agencies 
in the field of standardization --)- 
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more than 65 to 


choose 


quality models 


from, including |such 


din 
kit \desig 


V-7A VACUUM TUBE VOLTMETER: Easily the world’s largest 
selling VTVM. Features peak-to-peak scales—etched metal 
circuit board—1"> precision resistors—full wave rectifier and 
AC input circuit—reads rms and peak-to-peak AC, DC, and 


ohms 


outpt 


0-10 LABORATORY TYPE OSCILLOSCOPE: The world’s largest 
selling oscilloscope kit, and the most successful oscilloscope 
in history. Designed especially for color and black-and- 
white TV service work. Its 5 megacycle bandwidth and new 
500 Ke sweep generator readily qualify it for laboratory 
applications. Features easy-to-assemble etched metal cir- 
cuit board construction. 


Heatkits * 


WORLD’S LEADING 
MANUFACTURER 
OF ELECTRONIC 


RADIO & TV 
SERVICEMEN 


THE 


INDUSTRIAL 
LABORATORIES 


TRAINING 
SCHOOLS 


WA-P2 HIGH FIDELITY PREAMPLIFIER: This is the world’s larg- 
est selling hi fi preamplifier kit. Features complete equal- 
ization, 5 separate switch-selected inputs with individual 
pre-set level controls, beautiful modern appearance, high- 
quality components 


HIGH FIDELITY AMPLIFIERS: Five Heathkit Models to choose 
from at prices ranging from $16.95 to $59.75. Power output 
range from 7 to 25 watts 


DX-100 TRANSMITTER: A 100 watt phone and CW ham trans- 
mitter, offering the greatest dollar value available in the 
ham radio field today 


Greatest Dollar Value Through Factory-To- You Selling! 


ee 


OF THESE DISTINCTIVE ADVANTAGES! 


The Most Complete Construction Manuals for Easy Assembly. 


Originality of Design—Developed Through Pioneering in the Kit Instrument 


Field. 


Greatest Dollar Value—Finest Quality with Real Economy. 


Direct Contact with Manufacturer—Lower Price, Guaranteed Performance. 


Etched Metal, Prewired Circuit Boards—Save Construction Time, Improve 


Performance. 


High Quality Standard Components for Long-Life Service. 


HEATH COMPANY (7° 


Daystrom, In 


September, 1955 


% 
BENTON HARBOR 165, MICHIGAN 


there is no substitute for 


HEATHKIT QUALITY 


YOU GET MORE: All first-run, top quality parts 
—the latest in electronic design—complete and com- 
prehensive step-by-step assembly instructions with 
large pictorial diagrams and assembly drawings. 
Proven performance through the production of 
thousands of kits. 


Sieatthit LOW CAPACITY 
PROBE KIT 


Scope investigation of circuits encountered in TV re- 
quires the use of special low capacity probe to prevent 
loss of gain, circuit loading, or distortion. This probe 
features a variable capacitor to provide NO. 342 


correct instrument impedance matching $350 
. 


Stiadthie eICHED ciRcuIT 


COLOR-TV 


5" OSCILLOSCOPE KIT 


This deluxe quality oscilloscope has proven itself through 
thousands of operating hours in service shops and labora- 
tories. Features the best in components—and the best in 
circuit design. 

Features amplifier response to 5 Mc for color TV work, 
and employs the radically new sweep circuit to provide 
stable operation up to 500,000 cps. In addition, etched metal, 
pre-wired circuit boards cut assembly time almost in half, 
and permit a level of circuit stability never before achieved 
in an oscilloscope of this type 

Vertical amplifiers flat within 42 db —5 db from 2 cps 
to 5 Mc, down only 1% db at 3.58 Me. Vertical sensitivity is 
0.025 volts, (rms) per inch at 1 Ke. 11 tube circuit employs 
a SUP1 CRT 

Plastic molded capacitors used for coupling and bypass 
preformed and cabled wiring harness provided 

Features built-in peak-to-peak cali- MODEL 0-10 
brating source—retrace blanking ampli- 
fier—push-pull amplifiers and step-at- $6950 


tenuated input. Shpg. Wt. 27 Lbs. 


2) Sheaithie excHen circuit 
5" OSCILLOSCOPE KIT 


This is a gene ral purpose oscilloscope for the more usual 
applications in the service shop or lab, yet is comparable 


Also the ratio of attenuation can be con- 
trolled. Shpg. Wt. I Lb. 


© Steaitthié ETCHED CIRCUIT 
SCOPE DEMODULATOR PROBE KIT 


Extend the usefulness of your Oscilloscope by observing 
modulation envelope of R.F. or LF. carriers found in 
TV and radio receivers. Functions like NO. 337-C 
AM detector to pass only modulation of 50 
signal and not signal itself. Applied volt- $3 e 
age limits are 30 V. RMS and 500 V. DC. Shpg. we. 3 tb. 


5) Sheaithil €TCHED ciRCUIT 
3” OSCILLOSCOPE KIT 


This compact little oscilloscope measures only 9 H. x 
6%” W. x 11%” D., and weighs only 11 Ibs! Easily em- 
ployed for home service calls, for work in the field or is 
just the ticket for use in the ham shack or home work- 
shop. Incorporates many of the features of the Model 
OM-1, but yet is smaller in physical size for portability 
Employing etched circuit boards, the Mode! OL-1 fea- 
tures vertical response within + 3 db from 2 cps to 
200 Ke. Vertical sensitivity is 0.25 V. RMS/inch peak-to- 
peak, and sweep generator operates from 20 cps to 100,000 
eps. Provision for r.f. connection to deflection plates for 
modulation monitoring, and incorpo- MODEL OL-1 


rates many features not expected at 50 
this price level $29 e 
Shpg 


to scopes costing many dollars more 

Features full size 5° CRT (5BP1), built-in peak-to-peak 
voltage calibration—3 step input attenuator—phasing con- 
trol—push-pull deflection amplifiers—and etched metal pre- 
wired circuit boards 

Vertical channel flat within +3 db from 2 cps to 200 Ke, 
with 0.09 V, rms/inch, peak-to-peak sen- MODEL OM-1 
sitivity at 1 Ke, Sweep circuit from 20 $4950 
cps to 100,000 eps. A scope you will be ° 


proud to own and use. Shog. Wt. 21 Lbs 


8-tube circuit features 
a type 3GP1 Cathode Ray Tube. ». We. 14 Lbs. 


Sub ? 
HEATH COMPANY ‘°° BENTON HARBOR 15, MICHIGAN 


of Daystrom, Inc, 
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fill your test requirements 


WITH HEATHKITS 


h 


DESIGNED FOR YOU: Heath Company test 
equipment is designed for the maximum in con- 
venience. Besides being functional, Heathkits rep- 
resent the very latest in modern physical appear- 
ance, and incorporate all the latest circuit design 
features for comprehenswe test coverage. 


Siidthie ercnen circurt 
RF PROBE KIT 


Heathkit RF Probe used in conjunction with any 
megohm VTVM will permit RF meas NO. 309-C 


up to 250 Me with 10% accu $350 
a *. 


s etched circuits for increased 


fa) Siidithie eICHED ciRCUIT 


VACUUM 


wee VOLTMETER KIT 


Besides measuring AC (rms), DC and resistance, the 
modern-design V-7A incorporates peak-to-peak meas- 
urement for FM and television servicing 

AC (rms) and DC voltage ranges are 1.5, 5, 15, 50, 150, 
500, and 1500. Peak-to-peak AC voltage ranges are 4, 14, 
40, 140, 400, 1400, and 4000. OhmmMmeter ranges are X1, X10, 
X100, X1000, X10K, X100K, and X1 megohm. Also a db 
scale is provided. A polarity reversing switch provided 
for DC measurements, and zero center operation within 
range of front panel controls. Employs a 200 pa meter 
for indication. Input impedance is 11 megohms 

Etched metal, pre-wired circuit 
board for fast, easy assembly and re- MODEL V-7A 
liable operation is 50 thicker for $2450 
more rugged physical construction. 1% 


. 
precision resistors for utmost accuracy. Shpg. Wt. 7 Lbs. 


tability and ease of assembly Shoe. Wi. 1 Lb 


Pieadhhit ETCHED CIRCUIT 
PEAK-TO-PEAK PROBE KIT 


Now read peak-to-peak voltages on the DC scale of 
ny 11 megohm VTVM with this new probe, employ- 
ing etched circuit for stability and low NO. 398-¢ 


lo Reading made directly from 
VTVM scales, from 5 Ke to 5 Me Not $550 


required for Heathkit Model V-7AVTVM. shpg. wi. 2 tbs. 


(S) Sheadhhit 30,000 VOLT D.C. 
HIGH VOLTAGE PROBE KIT 


For TV service work or similar application for meas- 
urement of high DC voltage. Precision 
iltiplier resistor mounted inside plas- NO. 336 


tic probe. Multiplication factor of 100 on $450 
>. 


the ranges of Heathkit 11 megohm 
VTVM Shpg. Wi. 2 Lbs. 


6) Sheaddhit 
HANDITESTER KIT 


The Model M-+1 measures AC or DC voltage at 6-10, 30, 
100, 1000, and 5000 volts. Measures direct current at 0-10 
ma. and 0-100 ma. Provides ohmmeter ranges of 06-3000 
(30 ohm cerlter scale) and 0-300,000 ohms (3000 ohms 
center scale). Features a 400 ya. meter for sensitivity of 
1000 ohms/volt. Because of its size, the M-1 is a very 
handy portable instrument that will fit in your coat 
pocket, tool box, glove compartment, or desk drawer. 
Makes a fine standby unit in the serv- MODEL M-1 
ice shop when the main instruments $1450 
are in use, or is ideal for the hobbyist ° 

or beginner. An unusual dollar value Shpg. Wi. 3 Lbs. 


Steatthié 2,000 OXMS/VOLT 


MULTIMETER KIT 


The MM-1 is a portable instrument for outside servicing, 
for field testing, or for quick portability in the service 
shop. Combines attractive physical appearance with 
functional design. 20,000 ohms/v. DC, and 5000 ohms/v. 
AC. AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500, 
1500 and 5000 volts. Direct current ranges are 0-150 pa., 
15 ma., 150 ma.,500 ma., and 15 amperes. Resistance ranges 
are X1, X100, X10,000 providing center scale readings of 
15, 1500 and 150,000 ohms. DB ranges cover —10 db to 
+65 db 

Features a 44%" 53O pa. meter. Pro- 
vides polarity reversal on DC measure- MODEL MM-1 
ment 1 precision resistors used in 
multiplier circuits. Not affected by $2950 


RF fields Shpg. Wi. 6 Lbs. 


HEATH COMPANY ‘4°"°", BENTON HARBOR 15, MICHIGAN 


of Daystrom, Irc. 


September, 1955 


The Model TS-4 features a controllable 
inductor for all-electronic sweep, improved 
oscillator and automatic gain circuitry, 
high RF output, center sweep operation, 
and improved linearity. It sets a new high 
standard for sweep generator operation, 
and is absolutely essential for the up-to- 
date service shop doing FM, black-and- 
white TV, and color TV work. 


Voltage regulation and effective AGC 
action insure flat output over a wide fre- 
quency range. Electronic sweep insures 


complete absence of mechanical vibration. 

Sweep deviation controllable from 0 up to 

40 Me, depending upon base frequency. Effective two-way blanking 
Fundamental output from 3.6 Mc to 220 Mc in 4 bands. Crystal marker 

provides markers at 4.5 Mc and multiples thereof. Crystal MODEL TS-4 

included with kit, Variable marker covers from 19 Me to $4950 

60 Me on fundamentals, and up to 180 Mc on harmonics A 

Provision for external marker Shpg. Wt. 16 Lbs 


© Stedithie \NNEARITY PATTERN 
GENERATOR KIT 


The new-design Model LP-1 produces vertical or horizontal bar pat- 
terns, a cross-hatch pattern, or white dots on the screen of the TV 
set under test. No internal connections required. Special clip is 
attached to the TV antenna terminals, Instant selection of the pattern 
desired for adjustment of vertical and horizontal linearity, picture size, 
aspect ratio, and focus. Dot pattern presentation is a must for color 
convergence adjustments on color TV sets MODEL LP-1 


Extended operating range covers all television chan- S 50 
nels from 2 to 13 22 > 


2 Produces 6 to 12 vertical bars or 
4 to 7 horizontal bars. Shpg. Wt. 7 Lbs 


Siidthie \ABORATORY 
GENERATOR KIT 


The Heathkit Model LG-1 Laboratory Generator is a high-accuracy 
signal source for applications where metered performance is essential 
It covers from 100 Ke to 30 Me on fundamentals in 5 bands. Modu 
lation is at 400 cycles, and modulation is variable from 0-50%. RF 
output from 100,000 pv. to 1 pv. 200 pa, meter reads the RF output 
in microvolts, or percentage of modulation. Fixed step and variable 
output attenuation provided MODEL LG-1 
Features voltage regulation, and double copper plated s g50 
shielding for stability. Provision for external modula 3 A 
tion. Coaxial output cable (50 ohms). Shpg. Wt. 16 Lbs 


StcalthiEe ~=CRTHODE RAY 
TUBE CHECKER KIT 


This new-design instrument holds the key to rapid and complete 
picture tube testing, either in the set, on the work-bench, or in the 
carton, Tests for shorts, leakage, and emission. Features Shadow 
graph test (a spot of light on the screen) to indicate whether the tube 
is capable of functioning 

The Model CC-1 tests all electromagnetic deflection picture tubes 
normally encountered in television servicing. Supplies all.operating 
voltages to the tube under test, and indicates the condition of the tube 
on a large “GOOD-BAD” scale. Features spring loaded MODEL CC-1 


test switches for operator protection 2250 
The CC-1 is housed in an attractive portable case > . 


and is light in weight — ideal for outside service calls.  shp9. ws 


Sicalthie ONRECT READING 
CAPACITY METER KIT 


Not only is this instrument popular in the service shop, but it has 
found extensive application in industrial situations. Ideal for quality 
control work, production line checking, or for matching pairs 
Features direct reading linear scales from 100 mmf to .1 mfd full 
scale. Necessary only to connect a capacitor of unknown value to 
the insulated binding posts, select the correct range MODEL CM-I 
and read the meter. The CM-1 is not susceptible to $ 50 
hand capacity, and has a residual capacity of less than 29 ® 
1 mmf, 


10 Lbs 


Shpg. Wt. 7 Lbs 


RADIO & TELEVISION NEWS 


This is one of the biggest signal generator bar- ° 
gains available today. The tried and proven 


Model SG-8 offers all of the outstanding fea- 


tures required for a basic service instrument. 
High quality components and outstanding per- SIGNAL 
formance 

The SG-8 covers 160 Kc to 110 Mec on funda- 


mentals in 5 bands, and calibrated harmonics 


extend its usefulness up to 220 Mc. The output 
signal is modulated at 400 cps, and the RF 


output is in excess of 100,000 uv. Output con- 
MODEL 5G-8 $1950 trolled by both a continuously variable and a 4 
° KIT 


Shpg. Wt. 8 Lbs fixed step attenuator. Also, audio output may 

be obtained for amplifier testing. Don't let the 
low price deceive you. This is a professional type service instrument to fulfill 
the signal source requirements in the service lab, 


Q che... \MPEDANCE BRIDGE KIT 


The IB-2 features built-in adjustable phase shift oscillator and amplifier, 
and has panel provisions for external generator. Measures resistance, capaci- 
tance, inductance, dissipation factors of condensers, and storage factor of 
inductance 

D, Q, and DQ functions combined in one control. %% resistors and %% 
silver-mica capacitors especially selected for this instru- MODEL 18-2 
ment. A 100-0-100 microammeter provides null indications 50 
Two-section CRL dial provides 10 separate “units” with an $59 . 
accuracy of .5%. Fractions of units read on variable control. Shpg. Wt. 12 Lbs. 


Q HKedthil “Q” METER KIT 


The Heathkit Model QM-1 will measure the Q of inductances and the RF 
resistance and distributed capacity of coils. Employs a 4%” 50 micrcampere 
meter for direct indication. Will test at frequencies of 150 Ke to 18 Me in 4 
ranges. Measures capacity from 40 mmf to 450 mmf within + 3 mmf. Indis- 
pensible for coil winding and determining unknown condenser values. A 
worthwhile addition to your laboratory at an outstandingly MODEL OM.) 
low price. Useful for checking wave traps, chokes, peaking 


coils, ete. Laboratory facilities are now available to the $4450 


service shop and home lab. Shpg. Wt. 14 Lbs. 


€) Sieaddhit 6~\2 vor 
BATTERY ELIMINATOR KIT 


This modern battery eliminator will supply 6 or 12 volt output for ordinary 
automobile radios as well as 12 volts for the new models in the latest model 
cars. Output voltage is variable from 0-8 volts DC, or 0-16 volts DC. Will 
deliver up to 15 amperes at 6 volts, or up to 7 amperes at 12 volts. Two 
10,000 microfarad filter capacitors insure smooth DC output. 
Two panel meters monitor output voltage and current. Will $ 50 
double as a battery charger. Definitely required for auto- 31 . 


mobile radio service work. Shpg. Wt. 17 Lbs. 


QO Heche DECADE RESISTANCE KIT 


Twenty 1% precision resistors provide resistance from 1 to mODEL 0R-1 
99,999 ohms in 1 ohm steps. Indispensible around service $ 50 
shop laboratory, ham shack, or home workshop. Well worth 19 @ 

the extremely low Heathkit price. Shpg. Wt. 4 Lbs 


GQ Hecht VIBRATOR TESTER KIT 


Tests vibrators for proper starting and indicates the quality of the outpu 
on a large “GOOD-BAD” scale. Checks both interrupter 
MODEL VT.1 
and self-rectifier types in 5 different sockets. Operates from $1450 
> 


| 


MODEL BE-4 


any battery eliminator delivering variable voltage from 4 
to 6 volts DC at 4 amps. Ideal companion to the Model BE-4. Shpg. Wt. 6 Lbs. 


OQ Hide DECADE CONDENSER KIT 


Provides capacity values from 100 mmf to 0.111 mfd in steps of 100 mmf. 
+ 1% precision silver-mica condensers used. High quality 
MODEL DC-! 
ceramic switches for reduced leakage. Polished birch cab- $ 50 
inet. Extremely valuable in all electronic activity. 16 . 
Shogo. Wt. 3 Lbs. 


BENTON HARBOR 15, MICHIGAN 


September, 1955 


© The Heathkit Model TC-2 is an emission type tube tester that repre- 


sents a tremendous saving over the price of a comparable unit from any 

T b - other source. At only $29.50, you can have a tube tester of your own, even 
if you are an experimenter, or only do part time service work. Extremely 

popular with radio servicemen, it uses a 442” meter with 3-color meter face for 


simple “GOOD-BAD” indications that the customer can understand. Will test 
all tubes commonly encountered in radio and TV service work 
Ten 3-position lever switches for “open” or “short” tests on each tube ele- 


ment. Neon bulb indicates filament continuity or short between tube elements. 
: Line adjust control provided. The roll chart is illuminated 
4 iT Sockets provided for 4, 5, 6, and 7-pin, octal, and loctal 
tubes, 7 and 9 pin miniature tubes, and the 5 pin Hytron MODEL TC-2 
tubes. Blank space provided for future socket addition. Tests $ 50 
tubes for opens, and shorts, and for quality on the basis of 29 
total emission. 14 different filament voltage values provided. 51,4. w; 12 the. 


2) Hidshic PORTABLE TUBE CHECKER KIT 


The Model TC-2P is identical to the Medel TC-2 except that it is housed 
in a rugged carrying case. This strikingly attractive and practical two-tone case 
is finished in proxylin impregnated fabric. The cover is de- MODEL TC-2P 
tachable, and the hardware is brass plated. This case imparts 5 

a real professional appearance to the instrument. Ideal for 3450 
home service calls, or any portable application Shog. Wt. 15 a 


Q Kichbd 1v picture ruse TEST ADAPTER 


The Heathkit TV picture tube test adapter is designed for use MODEL 355 
with the Model TC-2 Tube Checker. Test picture tubes for $450 
emission, shorts, and thereby determine tube quality. Consists 

of 12-pin TV tube socket, 4 ft. cable, octal connector, and Shpg. Wt. 1 Lb, 
necessary technical data. (Not a kit.) 


Q Kidithi... 
CONDENSER CHECKER KIT 


Use this Condenser Checker to quickty and accurately measure those un- 
known condenser and resistor values. All readings taken directly from the 
calibrated panel scales without any involved calculation, Capacity measure- 
ments in four ranges from .00001 to 1000 mfds. Checks paper, mica, ceramic and 
electrolytic condensers. A power factor control is available for accurate indi- 
cation of electrolytic condenser efficiency. Leakage test switch—selection of five 
polarizing voltages, 25 volts to 450 volts DC to indicate condenser operating 
quality under actual load conditions. Spring-return test switch automatically 
discharges condenser under test and eliminates shock hazard to the operator 
Resistance measurements can be made in the range from 100 ohms to 5 meg- 
ohms. Here again, all values are read directly on the calibrated scales. Increased 
sensitivity coupled with an electron beam null indicator in- 
creases overall instrument usefulness MODEL C-3 
For safety of operation, the circuit is entirely transformer s 50 
operated. An outstanding low kit price for this surprisingly 19 — 


accurate instrument. Shpg. Wt. 7 Lbs. 


5) Sheaithil NISUAL-AURAL 
SIGNAL TRACER KIT 


This signal tracer is extremely valuable in servicing AM, FM, and TV receivers, 
especially when it comes to isolating trouble to a particular stage of the circuit 
under test 


This visual-aural tracer features a high gain RF input channel to permit 
signal tracing from the receiver antenna input clear through all RF, IF, de- 
tector, and audio stages to the speaker. Separate low-gain channel provided 
for audio circuit exploration. Both visual and aural indication by means of a 
speaker or headphone, and electron beam “eye” tube as a level indicator. Also 
incorporates a noise locater circuit for DC noise checks, and a built-in cali- 
brated wattmeter (30-500 watts). Panel terminals provided 
for “patching” output transformer or speaker into external MODEL 1-3 


circuit for test purposes. Designed especially for the radio 50 
in t A i Pad and TV serviceman. Cabinet size: 9%” wide x 64%” high x 5” $23 ° 
deep. A real test equipment bargain. Si 


onpg. Wt. ¥ ibs 


> BENTON HARBOR 15, MICHIGAN 
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Used with a sine wave generator, the Model SHjoathit 
HD-1 will check the harmonic distortion out- 


put of audio amplifiers under a variety of 


conditions. Reads distortion directly on the 
meter as a percentage of the input signal. 
Operates between 20 and 20,000 cps. High 
impedance VTVM circuit for initial reference 
settings and final distortion readings. Ranges 
are 0-1, 3, 10, and 30 volts full scale. 1% pre- DISTO RTION 


MODEL HD-1 cision resistors. Distortion scales are 0-1, 3, 


10, 30 and 100% full scale. Requires only 3 
Shpg. Wt. 13 Lbs $4950 volt input for distortion test. ‘4 ME i ER K t 


SJtathic AUDIO ANALYZER KIT 


This instrument consists of an audio wattmeter, an AC VTVM, and a 
complete IM analyzer, all in one compact unit 

Use the VTVM to measure noise, frequency response, output gain, power 
supply, ripple, etc. Use the wattmeter for measurement of power output 
Internal loads provided for 4, 8, 16, or 600 ohms. VTVM also calibrated for 
DBM units. High or low impedance IM measurements made MODEL AA-1 
with built-in 6KC and 60 cps generators. VTVM ranges are 
01, to 300 volts in 10 steps. Wattmeter ranges are 15 mw $5950 


5 


to 150 w. in 7 steps. IM scales are 1% to 100% in 5 steps. Shpg. Wi. 13 Lbs 


Jtiddhie RUDIO GENERATOR KIT 


This new Heathkit Model features step-tuning from 10 cps to 100 Ke with 
three rotary switches that provide two significant figures and multiplier 
Less than .1% distortion. Frequency accurate to within + 5%. 


Output monitored on a large 4%” meter that reads voltage or db. Both 
variable and step-type attenuation provided. Meter reads zero-to-maximum 
at each attenuator position. Output ranges (and therefore 
meter ranges) are 0-.003, .01, .03, .1, .3, 1, 3, 10 volts. Step- MOCEL AG-9 


tuning provides rapid positive selection of the desired fre- $3450 


quency, and allows accurate return to any given frequency Shpg. Wt. 8 Lbs 


Stihi’ RUDIO OSCILLATOR KIT 


(SINE WAVE —— SQUARE WAVE) 


The Model AO-1 features sine wave or square wave coverage from 20-20,000 
cps in 3 ranges. It is an instrument specifically designed to completely 
fulfill the needs of the serviceman and high fidelity enthusiast. Offers high 
level output across the entire frequency range, low distortion and low 
impedance output. Features a thermistor in the second amplifier stage to 
maintain essentially flat output through the entire fre- 

MODEL AO.-! 
quency range. Produces an excellent sine wave for audio 


testing, or will produce good, clean, square waves with a $2450 
. 


rise time of only 2 microseconds Shpg. Wt. 10 bbs 


Steaddhic RESISTANCE 
SUBSTITUTION BOX KIT... 


Provides switch selection of 3 RTMA 1 watt standard 1% 

resistors ranging from 15 ohms to 10 megohms. Numerous 

applications in radio and TV work, and essential in the $550 
. 


developmental laboratory Shpg. Wt. 2 Lbs 


Steaithil KC VACUUM TUBE 
VOLTMETER KIT... 


The Heathkit AC VTVM features high impedance, wide frequency range 
very high sensitivity, and extremely wide voltage range. Will accurately 


MODEL RS-1 


measure a voltage as small as 1 mv. at high impedance. Excellent fo: 
sensitive AC measurements required by laboratories, audio enthusiasts and 
experimenters. Frequency response is substantially flat from 

, . ‘ ‘ MODEL AV.-2 
10 cps to 50 Ke. Ranges are 01, .03, .1, 3, 1, 3, 10, W, 100, 


and 300 v. RMS. Total db range 52 » + 52 db. Input $2950 
. 


impedance 1 megohm at 1 Ke Shpg. Wi. 5 Lt 


StaiHhie CONDENSER 
SUBSTITUTION BOX KIT... 


inion to Heathkit RS-1. Individual selec- MODEL CS-1 


1 condenser values from .0001 mfd 50 
flexible leads with alligator clip $5 ° by i A i 4 


t 


COMPANY 
BENTON HARBOR 15, MICHIGAN 


September, 1955 


HEATHKIT HAM GEAR 


DOLLAR VALUE: You get more for your 
Heathkit dollar because your labor is used to 
build the kit instead of paying for someone else's. 
Also, the middleman’s margin of profit is elim- 
inated when you deal directly with the manu- 
facturer. 


MODEL DX-100 


Q Kidhhil 0X-100 PHONE & 
CW TRANSMITTER KIT 


given this amateur transmitter 
Reports from radio amateurs using the DX-100 
are enthusiastic in praising its performance and the high 
quality of the components used in its assembly. Actual 
“on the air” results reflect the careful design that went 
into its development 

The DX-100 features a built-in VFO, modulator, and 
power supplies, and is completely bandswitching for phone 
or CW operation on 160, 80, 40, 20, 15, 11, and 10 meters. All 
parts necessary for construction are supplied in the kit, 
including tubes, cabinet, and detailed step-by-step instruc- 
Easy to build, and a genuine pleasure to operate 


The reception has been 


tremendous 


ons 

Employs push-pull 1625's modulating parallel 6146's for 
RF output in excess of 100 watts on phone and 120 watts 
on CW. May be excited from the built-in VFO or from 
crystals (crystals not included with kit). Features five- 
point TVI suppression: (1) pi network interstage coupling 
to reduce harmonic transfer to the final stage; (2) pi net- 
work output coupling; (3) extensive shielding; (4) all in- 
coming and outgoing circuits filtered; (5) inter-locking 
cabinet seams to eliminate radiation except through the 
coaxial output connector. Pi network output coupling will 
match 50 to 600 ohm non-reactive load. Lluminated VFO 
dial and meter face. Remote control socket provided 

The chassis is made of extra-strong £16 gauge copper- 
plated steel, It employs potted transformers, ceramic switch 
and variable capacitor insulation, solid silver loading switch 
terminals, and high-grade well-rated components through- 
out. Features a pre-formed wiring harness, and all coils 
are pre-wound 

High-gain speech amplifier for dynamic or crystal micro- 
phones, and restricted speech range for increased intelli- 
gence. Plenty of audio power reserve. 
Measures 20%” W. x 13%" H. x 16” D. 
Schematic diagram and complete 
technical specifications on request. 


MODEL DX-100 


$1895° 


Shoe. Wt. 120 Lbs 


Shipped Moter Freight Uniess Otherwise Specified 
$50.00 Deposit Required on C.0.D. Orders 


HEATH COMPANY 


A Subsidiary 
of Daystrom, Inc. 


2) Stiadhil EO KIT 


The Model VF-1 covers 160-80-40-20-15-11 and 10 meters 
with three basic oscillator frequencies. Better than 10-volt 
average RF output on fundamentals. Features illuminated 
and pre-calibrated dial scale. Cable and plug provided to 
fit crystal socket of any modern transmitter 

Enjoy the convenience and flexibility of VFO operation 
at no more than the price of crystals. May be powered 
from plug on the Heathkit Model AT-1 MODEL VF-1 
transmitter, or supplied with power from 
most transmitters. Measures: 7” H. x $1950 

Shoe. Wt. 7 Lbs. 


6%" W.x 7” D 


Sheathii ON AMATEUR 
TRANSMITTER KIT 


The Model AT-1 is an ideal novice transmitter, and may be 
used to excite a higher power rig later on 

This CW transmitter is complete with its own power 
supply, and covers 80, 40, 20, 15, 11, and 10 meters. Features 
single-knob bandswitching, and panel meter indicates grid 
or plate current for the final amplifier. Designed for crystal 
operation or external VFO. Crystal not included in kit. 
Incorporates such features as key click filter, line filter, 
copper-plated chassis, pre-wound coils, 52 ohm coaxial out- 
put, and high quality components 
throughout. Instruction book simplifies 
assembly. Employs a 6AG7 oscillator, 
6L6 final amplifier. Operates up to 35 
watts plate power input. 


ANTENNA COUPLER KIT 


The Model AC-1 will properly match your low power trans- 
mitter to an end-fed long wire antenna. Also attenuates 
signals above 36 Mc, reducing TVI. 52 ohm coax. input— 
power up to 75 watts—10 through 80 meters—tapped induc- 
tor and variable condenser—neon RF in- MODEL AC-1 
dicator—copper plated chassis and high 

quality components. Ideal for use with $1450 
Heathkit AT-1 Transmitter. Shpg. Wi. 4 Lbs 


MODEL AT-1 


$2950 


Shpg. Wt. 15 Lbs 
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“AMATEUR-ENGINEERED” 


Equipment For The Ham 


MODERN DESIGN: You can be sure of 
getting all the latest and most desirable 
design features when you buy Heathkits 
Advanced-design is a minimum standard 
for new Heathkit models 


Ww 


a) Sitiadthic ~COMMUNICATIONS-TYPE 
au sano RECEIVER KIT 


The new Model AR-3 features improved IF and RF 
performance, along with better image rejection on all 


(3) Lei Z VARIABLE VOLTAGE 
REGULATED POWER SUPPY KIT 


Provides well filtered DC output, variable from zero to 500 
volts at no load and regulated for stability. Will supply up to 
10 ma. at 450 VDC, and up to 130 ma. at 200 VDC. Voltage o1 
current monitored on front panel meter. Also provides 63 
VAC at 4A. for filament. Filament voltage isolated from B 

and both isolated from ground. Invaluable around the ham 


bands, Completely new chassis layout for easier as- 
sembly, even for the beginner 

Covers 550 Ke to 30 Mc in four bands. Provides sharp 
tuning and good sensitivity over the entire range. 
Feature a transformer-type power supply electrical 
bandspread—separate RF and AF gain controls—antenna 
trimmer—noise limiter-AGC—BFO—headphone jacks— 
54%” PM speaker and illuminated tun- 
ing dial MODEL AR-3 
CABINET: Fabric covered cabinet with $9795 
aluminum panel as shown. Part No. 91- . 
10, shipping weight 5 Ibs. $4.50. Shpg. Wt. 12 Lbs 


@ Siaithié 
"Q” MULTIPLIER KIT 


Here is the Heathkit Q Multiplier you hams have been 
asking for. A tremendous help on the phone and CW 
bands when the QRM is heavy. Provides an effective 
Q of approximately 4,000 for extremely sharp “peak” 
or “null.” Use it to “peak” the desired signal or to 
“null” an undesired signal, or heterodyne. Tunes to any 
signal within the IF band-pass of your receiver. Also 
provides “broad peak” for conditions where extreme 
selectivity is not required. 

Operates with any receiver having an IF frequency 
between 450 and 460 Ke. Will not function with AC-DC 
type receivers. Requires 6.3 volts AC at 300 ma. and 150 
to 250 VDC at 2 ma. Derives operating power from 
your receiver. Uses a 12AX7 tube, and special High-Q 
shielded coils. Simple to connect with 
the cable and plugs supplied. Measures MOST GP-t 
only 4-11/16"H.x7%”W.x4%"D. A really $995 
valuable addition to the receiving - 
equipment in your ham shack. 


shack for supplying operating potentials to moos 74.3 
experimental circuits. Use in all types of re- 

search and development laboratories as a $3550 
temporary power supply, and to determine de- . 
sign requirements for ultimate power supply. Shpg. Wt. 17 tbs. 


(Less Cabinet) 


SieadhhiE ANTENNA 
IMPEDANCE METER KIT 


Use in conjunction with a signal source for measuring antenna 
impedance, line matching, adjustment of beam and mobile 
antennas, etc. Will double as a phone monitor 

or relative field strength indicator. 100 pa MOOEL AM-| 
meter employed. Covers the range from 0-600 $1450 
ohms. An instrument of many uses for the . 
amateur Shog. Wt. 2 ib 


@ “:xée GRID DIP METER KIT 


This is an extremely valuable tool for accomplishing literally 

hundreds of jobs on all types of equipment. Covering from 

2 Me to 250 Me, the GD-1B is compact and can be operated 

with one hand. Uses a 500 jsa. meter for indi- moos 60-18 

cation, with a sensitivity control and head- 

phone jack. Includes prewound coils and rack $1950 
. 


Indispensable instrument for hams, engineers, 


Shpg. Wi. 3 Lbs. or servicemen. Shpg. Wi. 4 tbe, 
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PROVIDE THE 
CONSTRUCTIVE” 
APPROACH TO 


HIGH-FIDELITY 


HEATH 
COMPANY 


—— jaar EASY TO BUILD: The assembly instruc- 
bese 
| tions supplied with Heathkits are so 
complete and detailed that anyone can 
assemble the kits without difficulty. Plenty 
of pictorial diagrams and step-by-step in- 
structions. Information on resistor color 
codes, soldering, use of tools, etc. Build-it- 
yourself with confidence! 


Siiditthil KON ANCED-DESIGN 
roury AMPLIFIER KIT 


The 25 Watt Model W-5 is one of the most outstanding high fidelity amplifiers 
available today—at any price. Incorporates the very latest design features to 
achieve true “presence” for the super-critical listener 
Features a new-design Peerless output transformer, and KT66 output tubes 
handle power peaks up to 42 watts. The unique “tweeter-saver” suppresses high 
frequency oscillation. A new type balancing circuit results in closer “dynamic” 
balance between output tubes. Features improved phase shift characteristics 
and frequency response, with reduced IM and harmonic distortion. Color styling 
harmonizes with the Heathkit WA-P2 Preamplifier and the FM-3 Tuner 
Frequency response—within + 1 db from 5 cps to 160 Ke at 1 watt. Harmonic 
distortion only 1% at 25 watts, 20-20,000 cps. IM distortion only 1% at 20 watts, 
using 60 and 3,000 eps. Output impedance 4, 8, or 16 ohms. Hum and noise—99 db 
below rated output. Uses two 12AU7's, two KT66’s and a 5R4GY. 
KIT COMBINATIONS 
W-5M Amplifier Kit: Consists of main amplifier and 
power supply, all on one chassis. Complete with all neces- s 75 
sary parts, tubes, and comprehensive manual, Shpg. Wt. e 
31 lbs. Express only 
W-5 Combination Amplifier Kit: Consists of W-5M 
Amplifier Kit listed above plus Heathkit Model WA-P2 
Preamplifier Kit. Complete with all necessary parts, $ 50 
tubes, and construction manuals. Shpg. Wt. 38 Ibs. Ex- e 


press only 


Snadhhit DUAL-CHASSIS WILLIAMSON TYPE 


HIGH 
nocurr AMPLIFIER KIT 


This is a very popular high fidelity amplifier kit that features dual-chassis type 
construction. The resulting physical dimensions offer an additional margin of 
flexibility in installation. It features the famous Acrosound TO-300 “ultra-linear” 
output transformer, and has a frequency response within + 1 db from 6 cps to 
150 Ke at 1 watt. Harmonic distortion only 1% at 21 watts. IM distortion at 20 
watts only 1.3% at 60 and 3,000 cps. Rated power output is 20 watts. Output im- 
pedance 4, 8, or 16 ohms. Hum and noise—88 db below 20 watts. Uses two 6SN7's, 
two 5881's, and a 5V4G 

KIT COMBINATIONS 

W-3M: Consists of main amplifier and power supply for 


separate chassis construction. Includes all tubes and com- Sag’ 
ponents necessary for assembly. Shpg. Wt. 29 lbs., Express 7 


ony. 


W-3: Consists of W-3M Kit listed above plus Heathkit s 50 
Model WA-P2 Preamplifier described on opposite page. ° 
Shpg. Wt. 37 lbs., Express only. 


Sneaddhit SINGLE-CHASSIS WILLIAMSON TYPE 


roury AMPLIFIER KIT 


This is the lowest priced Williamson type amplifier ever offered in kit form, and 
yet it retains all the usual features of the Williamson type circuit. Main amplifier 
and power supply combined on one chassis, and uses a new-design Chicago 
output transformer. Frequency response—within + 1 db from 10 cps to 100 Kc 
at 1 watt. Harmonic distortion only 1.5% at 20 watts. IM distortion at rated out- 
put, 2.7% at 60 and 3,000 cps Rated power output is 20 watts. Output impedance 
4, 8, or 16 ohms. Hum and noise—95 db below 20 watts. Uses two 6SN7's, two 
5881's, and one 5V4G 

Instructions are so complete that the kit may be assembled successfully even 
by a beginner in electronics 


KIT COMBINATIONS 


W-4AM: Consists of main amplifier and power supply for 5 75 
single chassis construction. Includes all tubes and com- 39 
ponents necessary for assembly. Shpg. Wt. 28 Ibs. Express ° 
only 


W-4A: Consists of W-4AM Kit listed above ;lus Heathkit $s 
Model WA-P2 Preamplifier described on opposite page. e 


Shpg. Wt. 35 lbs. Express only. 
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LIL cece 
ATTRACTIVELY STYLED: Heathkit ee & rah 


high fidelity instruments are not only func- : ; THE VERY BEST 
tional, but are most attractive in physical wa 
design. Such units as the preamplifier and ye IN AUDIO WITH 


the W-5 main amplifier are designed for 


beauty as well as performance. They blend cae TIM TT “BUILD- IT-YOURSELF” 


with any room decor and are the kind of in 


struments you will be proud to own 


1) Hhedithie WiGH FIDELITY 
PREAMPLIFIER KIT 


This outstanding preamplifier is designed specifically for use with the 
Heathkit Williamson type amplifiers. It completely fulfills the requirements 
for remote control, compensation and preamplification, and exceeds even 
the most rigorous specifications for high fidelity performance. 


Features five separate switch-selected input channels (2 low level and 
3 high level), each with its own input control. Full record equalization 
with four-position turnover control and four-position rolloff control 


Output jack for tape recorder separate bass control with 18 db boost 
and 12 db cut at 50 cps treble control offering 15 db boost and 20 db cut 
at 15,000 cps special hum control to insure minimum hum level and 
many other desirable features. Overall frequency response (with controls 
set to “flat” position) is within 1 db from 25 cps to 30,000 cps. Will do justice 
to the finest available program sources. Beautiful satin-gold fiinish 

Power requirements from the Heathkit Williamson type MOSEL WA-P2 
high fidelity amplifier — 6.3 VAC at 1 amp., and 300 VDC at $1975 
10 Ma. Uses two 12AX7's and one 12AU7. Shpg. Wt. 7 Lbs 


(2) Hieaithis 20-WATT HIGH FIDELITY 
AMPLIFIER KIT 


his Heathkit Model offers you the least expensive route to high fidelity 
performance. Frequency response is + 1 db from 20-20,000 cps. Features 
1ull 20 watt output using push-pull 6L6’s, and incorporates separate bass 
and treble tone controls. Preamplifier and main amplifier are built on the 
same chassis. Four switch-selected compensated inputs and separate bass 
and treble tone controls provide all necessary functions at minimum in- 
vestment. Features miniature tube types for low hum and noise 


Uses 12AX7, two 12AUT7's, two 6L6G's and a 5V4G. A most interesting 
“build-it-yourself” project, and an excellent hi-fi amplifier 
for home use. Well suited, also, for public address applica- MOSEL A-08 


tions because of its high power output and high quality $3550 


audio reproduction. Another Heathkit “best-buy” for you! Shpg. wi. 23 tbs 


3) Steaithie 7 Watt 
AMPLIFIER KIT 


The redesigned Model A-7D features a new type output transformer for 


tapped screen operation, and provides improved sensitivity, reduced distor 


tion, and increased power output 


The full 7-watt output of the Model A-7D is more than adequate for nor- 
mal home installations. Frequency characteristics are 1% db fron 
20,000 cps. Potted output and power transformers employed. Push 
output — detailed construction manual — top quality part 

high quality audio without great expense. Output tran MOSEL A-70 


former tapped at 4, 8, and 16 ohms. Ba and treble tone $1695 
. 
’ t 


controls provided on the front chassis apron Shog. Wt. 10 I 


Model A-7E: Provides a preamplifier stage with 
inputs and RIAA compens: m for variable relu 


ged mete eam 
COMPANY 
BENTON HARBOR 15, MICHIGAN * 
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Brand HEATHKIT HIGH-FIDELITY 


w FM TUNER «: 


Features 


Brand New, Modern FM Circuit Using Latest Type 
Miniature Tubes. 

Low-Noise Cascode RF Stage—Two IF’s—Ratio Detector 
~Stage of Audio. 

Extremely Good Sensitivity and Band-Pass for Outstand- 
ing Performance. 

Strikingly Attractive Satin-Gold Finish to Match Heath- 
kit Model WA-P2 Preamplifier. 

Compact Physical Dimensions for Most Pleasing Appear- 
ance and Increased Circuit Efficiency. 


aa 


MODEL FM-3 


“an SQMse 
7 Ibs . 
(with cabinet ) 


The new Heathkit Model FM-3 features tremendous circuit 


improvements and brand new physical design. Sensitivity is 
better than 10 pv. for 20 db of quieting, and it employs a 
completely modern tube line-up for high gain and stable 
operation. Incorporates its own power supply, and has pro- 
vision for low-level or high-level output at low impedance 

The attractive Model FM-3 matches the WA-P2 Pre- 


HEATHKIT BROADCAST-BAND RECEIVER KIT 


Build your own radio receiver with con 
fidence, even if you are a beginner. Com 
plete instructions supplied 


amplifier in color, styling, and physical size 

Incorporates automatic gain control, a highly stabilized 
oscillator, and illuminated tuning dial. Educational treat- 
ment of construction manual simplifies assembly for the 
newcomer to electronics. IF and ratio transformers are pre- 
aligned, and the front-end tuning unit is pre-assembled and 
aligned, Uses 6BQ7A as a cascode type RF stage, 6U8 oscil- 
lator-mixer, two 6CB6's as IF amplifiers, a 6AL5 ratio de- 
tector, a 6C4 audio amplifier, and 6X4 rectifier 


Features transformer-type power sup 
ply, high-gain miniature tubes, built-in 
antenna, 544” speaker, and planetary 
tuning from 550 Ke to 1500 Ke. Adapt 
able for use as AM Tuner and phono 
amplifier. Educational treatment of the 
construction manual helps the beginner 
learn about radio circuits and parts as 
he builds 


CABINET: Fabric covered plywood cabi 
net with aluminum panel as shown. Part 
91-9, Shpg. Wt. 5 Ibs., 4.50 


MODEL BR-2 
$1750 
° Cabinet 

Shpg. Wt. 10 ibs 


é ~ Are you on our mailing list? If not—how about sending us your name? 
a 

‘ f a) 
o ¢ 


| ORDER BLANK 


from SHIP VIA 


Parcel Post 


Phone : — ON HAR 77 Freight 
WALNUT Best Way 
5-1175 “a 


(PLEASE PRINT 


QUANTITY ITEM MODEL NO PRICE 


NOTE: ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
Enclosed find ( )check( ) money order for Please ship C.0.D.( ) postage enclosed for 
On Express orders do not include transportation charges— they will be collected by the express agency at time of delivery 


ON PARCEL POST ORDERS include postage for weight shown. ORDERS FROM CANADA and APO's must include full remittance 


A Subsidi 
HEATH COMPANY | hooocn in. BENTON HARBOR 15, MICHIGAN 
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NEW HAM GEAR 
The Hallicrafters Company, Chica- 
go, Illinois has unveiled four new units 

in its communications line 
Among the items now in production 
is the Model HT-31 linear amplifier 
which will put the equivalent “talk 
power” of a one kilowatt conventional 
AM transmitter on the operating desk. 
In one package, it is a full bandswitch 
power amplifier covering 80 to 10 


oe ~- ae 


meters which offers easy drive, high 
stability, and extreme versatility, ac- 
cording to the company 

Power input is from 500 to 510 
watts, power output is 330 watts peak 
power on 80 with slightly 
on 10 meters and drive power 
of 10 watts p.e.p. maximum the 
lowest frequency The circuit uses two 
811-A zero bias triodes in parallel. The 
input to be fed 
from unbalanced line and 
requires a maximum of 10 watts drive 
80 meters. The grid tank circuit is 
balanced to provide all-band neutral- 
while the tank circuit 
continuously variable pi-network 
which provides a high degree of har- 
monic Two 866-A recti- 
fiers complete the tube complement. 


envelope 
less 


on 


system is designed 


a 50-70 ohm 
on 
ization 


output 


suppression 


“TUBE-SAVER" 

Wuerth Enterprises 7819 
worth Street, Philadelphia 15, Pa. has 
come out with a new device which is 
designed to protect tube filaments and 
cathodes from the destructive high 
of power when the set is 
switched on. 

Known 


Farns- 


surge 


as the “Tube-Saver,” the 


new device provides a thermal cushion 
against and thus in- 
creases tube life. The unit is small and 


power surges 


September, 1955 


compact, measuring 5% 
and can be mounted 
back of the set 
matic, the device 


x 2% x 3% Pe 
out of sight in 
Completely 
works equally well 
on old or new sets, 150 to 400 watts, 
117 volts a.c. or d.c. It can be easily 
attached by simply plugging it in 


auto- 


COLOR BAR DOT GENERATOR 

Kay Electric Company of 14 Maple 
Avenue, Pine Brook, N. J. is of- 
fering a new combination bar- 
dot generator, the “ChromaDot 

The new test instrument 
tical syne and requires only 
nection to the r.f 
amplifier It is designed 
either on the production by 
service technicians. It provides color 
bars and dots at video and at specified 
rf. frequencies 

The color bar generator has a hori- 
zontal syne pulse signal When a 
switch is depressed it provides a ver 
tical syne pulse and varying pedestals | 
throughout each frame to test linear- 
ity of color receiver The dot 
section provides signals which contain 
horizontal pulse, dot pulses 


now 
color 
has ver- 
one con- 
antenna or video 
to 


line or 


be used 


circuits 


and ver- 


4 
tical sync, so that a stationary locked 
pattern is displayed without auxiliary 
signals 

For 


fications, 


full details and complete speci- 


write the company direct 


PI-NETWORK INDUCTOR 

A new, compact 1 kilowatt pi-net- 
work tank coil with full bandswitch 
ing is now being marketed by Barker 
& Williams, Inc., 237 Fairfield Ave., 
Upper Darby, Pa 

The new inductor provides efficient 
operation from 80 through 10 
for high power pi-network final 
plifiers. Designed for class C or 
operation using triodes or tetrodes in 
conventional or grounded-grid circuits, 
the new Model 850 permits instant se- 
lection of the desired operating band 
through a positive-acting, high-current 
rf. switch. Stepped section coil wind 
ings, of extra heavy conductor at the 
higher frequencies, provide ample cur- 
rent carrying capacity and minimum 
“Q” of 300 across the entire operating 
range 

Full details will be provided by your 


meters 
ame- 
linear 


NEW! 


GROUND WIRE 


High Electrical Conductivity 
inconspicuous — Low Reflectivity 
Pliable—Specially Tempered 
Etched finish — clean 

STD. No. 8 B & S Ga. (.128" dia.) 


Seven — 18 Ga. Stranded Wires 
Flexible — Specially Tempered 
High Strength Aluminum Alloy for 
all Types of Antennas 

Approx. break strength — 500 Ibs. 


*Packed 2-500 1. continuous coils 
per carton marked every 100 ft 
with bright red tape 


DESCRIPTION 
100 . coll per bee 
10 bones per cla 


2-o 


Cominuows coils 


i al per bow 
160 bores per cin 


7.0” 
continsows colle 


Order from your ‘ 


jobber or write us direct. Address Dept. TV-16 


FEATURES 
s Teapot: 1 TR 
© J motor mechanism 
© + 2h 40-1100 ops at 74” /sec. 
© Less than 2%, flutter and wow 
© 20-watt hi-fi amp. built in 
© 8 10-watt speaker built in 


Net prices: Crown Deluxe, $379.50; Crown Broadcaster, $399.50; Crown Imperial, $425.00 
THE ONLY PROFESSIONAL TAPE RECORDER WITH AMPLIFIERS COMPLETE IN ONE PORTABLE UNIT 
Write today for free brochure. Dealer inquiries invited 


INTERNATIONAL RADIO & ELECTRONICS CORP., Elkhart 39, Ind. 


KESTER 


KESTER 


KESTER SOLDER COMPANY 
Wrightwoed Avenve + Chicago 39, Illinois 
Nework 5, New Jersey * Brantford, Coneda 


Absolutely non-corrosive and 
non-conductive, KESTER 
“RESIN-FIVE” CORE SOLDER 
contains an activated type of 
resin that gives you that fast, 
positive action on all your 
jobs . . . including the most 
difficult. 


local electronic parts distributor or the 
company will forward a copy of Bulle- 
tin 850 upon request 


“RAINBOW GENERATOR” 

A color television pattern generator, 
the Model 150 “Rainbow Generator,” 
has just been introduced by Winston 
Electronics, Inc., 4312 Main Street, 
Philadelphia, Pa 

The new unit will produce from one to 
eight visible rainbows of color on the 
face of a color TV kinescope. Individ- 


CS —— 


Qh 


RAINBOW GENERATOR 


on 150 


me arerets 


ual colors making up the rainbow 
may be identified for use in testing 
and aligning color television receivers. 
This instrument can be used both as a 
color TV demonstrator for a sales de- 
partment and as a servicing tool for 
color TV alignment and troubleshoot- 
ing 

The Model 150 measures 4” wide, 
5” high, and 7” long. It is equipped 
with a chrome handle for portability. 


SIGNAL GENERATOR 

Triplett Electrical Instrument Co., 
Bluffton, Ohio is now offering a new 
signal generator which covers the 
range from 160 kc. to 110 mc. without 
skips 

The Model 3432-A’s r.f. circuits are 
double shielded with copper steel 
shields and a cathode follower output 
provides good stability by acting as a 
buffer to the oscillator 

Jacks are provided for either inter- 
nal modulation or audio output and 
both are controlled by audio control 
to provide variable modulation or a.f. 
output. The instrument has a large, 
easily-read etched aluminum dial as 
well as a smooth planetary drive dial 


for ease and accuracy in adjustment. 
The seven directly-calibrated 160 de- 
gree scales are readable at a glance. 


GEIGER COUNTERS BY RCA 
The Tube Division of Radio Corpora- 
tion of America, Camden, N. J. has 
introduced six models of Geiger coun- 
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NEW ELECTRONIC MIRACLE 


DEALERS: Contact your 
Favorite Distributor, some 
of which are listed here for 
your convenience... 


IN CALIFORNIA — 
Dean's Electronics 
Dow Radio, inc 
Scott Radio Supply Co. Inc 


Long Beach 
Pasodena 
Long Beach 


DISTRICT OF COLUMBIA — 


Silberne Rodio & Electronics 
FLORIDA — 

Certified Radio TV Supply 
ILLINOIS — 

Allied Radio Corporation 
The Lukko Sales Corporation 
Nation Wide Radio 
Stolz-Wicks, Inc 
Walker-Jimieson, Inc 
Melvin Electronics, Inc, 
INDIANA — 

H. A. Williems G 

Peerless Electric Supply Co. 
Terre Haute Radio 
KANSAS — 

R & A Tube Company 

Radio Supply Company, inc, 
KENTUCKY — 
Lexington Electronic Supply 
Cooper-Lovisvilie Compony 
LOUISIANA — 
Koelemay Soles Company 
MARYLAND — 

A. &. Spertena Co 
MICHIGAN — 
Purchase Radio Supply 
Electronic Supply Corp. 
Falk Distr. Co. inc 
Nor-West Tel. & Radio Sup. 
West Side Radio Supply 
Erickson’s Electronic 

Shend Radio Specialties 
Soginaw Distributers, inc, 
NEW JERSEY — 
Continental Seles Co. Inc. 
Electronic Marketers, Inc, 
Krich-New Jersey, inc 
NEW YORK — 

Bay Electronics Distributors 
Notional Radio Distributors 
Bay Electronic Distributors 
Hy Grade Electronics, Inc 


National Rodioe Parts Distr. Co, 


Washington 
Fert Lauderdale 


Chicage 
Chicoge 
Chicage 
Chicage 
Chicago 
Ook Pork 


Columbus 
Indianapolis 
Terre Houte 


Komsas City 
Wichite 


Lexington 
Louisville 


Shreveport 
Baltimore 


Ann Arbor 
Bottle Creek 
Detroit 
Detroit 
Detroit 
Ferndale 
Flint 
Soginew 


Nework 
Newark 
Newark 


Bronx, W. Y 
Bronx, W. Y 
Brooklyn 
Brooklyn 
Brooklyn 


ELIMINATES 


ALL 


Indoor TV Antenna 


F ANTENNAS 


iinet es R 0 0 IN METROPOLITAN AREAS 


or YOUR MONEY BACK 


Now — at last — an indoor antenna that outperforms 
or — at the very least — equals any roof antenna or 
master antenna system in the metropolitan areal 


BASED ON RADAR 

Up to ten times more powerful than all other indoor 
antennas, the ‘‘REMBRANDT"’ is based on a radical, new 
principle. It couples radar loops with resonant di-poles. 
This automatically brings in the clearest, sharpest, 
strongest signal on every channel — both in color and 
black-white. And in practically all locations the 9 posi- 
tion orientation switch completely eliminates ghosts. 
But don’t take our word for it. The proof is in the 
picture. Make a side-by-side test of the “REMBRANDT” 
with any other indoor or outdoor antenna, regardless 

of cost. Compare its performance in your home, 

on your set. You and you alone be the judge. 


MONEY BACK GUARANTEED 


—S 


MITT III Ba. - 


Se positive are we of the 
results, we make you this 


at. 


must give you a better pic- 
ture than any other antenna 
if net, return it te your 
dealer and get your full pur- 
chase price refunded. Ne 
questions asked. 


SO 


we a a 


Bruno-New York, Inc New York 
New York 
New York 


New York 


bonafied money back gve- 
rantee: the “REMBRANDT” 
Q 
B 
3 


GHOSTS - 
PRACTICALLY 
EVERYWHERE 


Dorosin Distributing Corp 
Fischer Distr. Co., Inc 
Interocean Export Corp. 
Slate and Company New York 

Westchester Elec. Supply New York 
OHIO — 
Chambers Electronic Supply 
Holub & Hogg 

Lockie & Glenn, Inc 

Hughes Peters Co. Inc 
Whitehead Radio Company 
Hutch & Sen 

Srepco, inc 
PENNSYLVANIA — 
A. G. Redio Farts 
Barnett Bros. Radic Co. 
Electronic Ports Co 


Gincinnati 


LLL LLLP ead kook 
EBONY OR 


eT) . es 
& 
+ a / 
MAHAGONY 


$44.95 Ete * 


COMPLETE 


GOLD FINISH 
$5.00 EXTRA 


Cincinnati 
Cincinnati 
Columbus Powerti ALL 
OTHER 
INDOOR 


ANTENNAS 


Columbus 
Washington Court House 
Dayton 


Elkins Pork 
Philadelphia 
Pittsburgh 
Uniontown 


Protected under one or more of SIX U.S. PATENTS: °. 
2,585,670; 2,609,508; 2,625,655; 2,644,091; 2,661,423; 2,552,816, 


ALL CHANNEL ANTENNA CORP: 


47-39 49th STREET, WOODSIDE 77, N. Y 


limmerman Wholesalers 
WEST VIRGINIA — 
Tri-State Appliance Co 
WISCONSIN — 
Marsh Radio Supply Co 
Seemuth Distributors, Inc 


Huntingten 


Miiwovkee 
Milwoukee 


DISTRIBUTOR INQUIRIES INVITED 
September, 1955 


EXETER 2-1336 


JE4,000- 


650,000" 


MOBILE-RADIO RIGS NEED MAINTENANCE 


You can have a specialized, high-paying business in this 


fast-growing field—on contract terms! Send for booklet “HOW 


TO MAKE MONEY 


IN MOBILE-RADIO MAINTENANCE”. 


LAMPKIN METERS are the preferred test equipment! 


LAMPKIN 105-B MICROMETER 
FREQUENCY METER 
Heterodyne type. Range 0.1 to 500 MC., 
oll channels. Pinpoint VHF CW signal 
source. Weight 13 Ibs. Width 13°. Price 

$220.00 net 


*70% increase last year, 
per FCC Annual Report 


LAMPKIN LABORATORIES, INC 


ie 


with each new membership 


-_ ANY io or 12° LP. 
See RECORD YOU CHOOSE! 
There is absolutely no catch to this offer—no ifs, 
ands or buts. The facts are as follows: For a yearly 
membership fee of only $10 you may purchase 
as many LP. records as you wish—any label— 
RCA, Decca, Columbia, Capitol, Mercury, etc. and 
you receive 38% off the current list price 

There are no restrictions as to the number 
of records you must purchase—order as 
many of as few as you wish. All records 
are guaranteed brand new and in pertect 
condition 

Orders are filled promptly. $10 completely 
covers your yearly membership and also 
entities you to one 10° or 12” LP. record 
of your choice FREE! plus a monthly U.P 
catalogue without charge 


ANY LP | = 2.47 
ANY LP 2.98 1.86 
ANY EXTENDED PLAY 99 


Make checks payable to Dept. RT 

WEL-KAYE RECORDS, inc., 1604 York Ave. N.Y, 28,8. ¥ 
| am enclosing $10 () check or [) money order 

covering one year membership in the ‘‘Nel-Kaye 

Record Club of the Year’. This does not obligate me 

in any way, | may order a5 many or a5 few records of 

my choice as | wish 

My tree U.P. record choice is... 

NAME 

ADORESS 

ciry 


LAMPKIN 205-A FM 
MODULATION METER 


indicates FM voice deviation, 
Tunes 25-500 MC. in one bend. Has 
specker, oscilloscope ovipyt. Easy to 
carry. Weight 13 Ibs. Width 12°. Price 
$240 00 net 


+ 25 KC 


LAMPKIN LABORATORIES, INC 
MFM Division, Bradenton, Florida 


A; no obligation to me, please send 
] Free booklet () Dota on Lampkin meters 

Nome 

Address. 


City 


LEARN TV 


the practical way.-- 


*THIS MODEST INVESTMENT 
gets you started on a most fas- 
cinating project 
the new “E” type Tranevision 
TV Kit in easy stages. For $15 
you get PACKAGE #1 (standard 
first package for all new “E” 
kits). This package gives you 
the BASIC CHASSIS and required 
first-stage TV COMPONENTS, 
with complete instructions 


{2)Seve up te 50% 
When read ou order the \ 
next stage (oke. #2), ete L Prepare ter COLOR W 


R FE Shows 8 Great TV Kits: 


EACLUSIVE. Only Transvision TV Kits 
Los 


assembling 


PROFIT 3 WAYS: 
(i Lears TV 


are adaptable to UNF. ideal for 
FRINGE ARLAS Ye Previews Technical 
Knowledge required. Write now! 


TRANSVision 


NEW ROCHELLE, WN. Y. 
-— oe MAIL THIS COUPON TODAY « = = 
|, TRANSVISION, INC. NEW ROCHELLE, N.Y. Dept, N-9 
;O' losing $ deposit. Send wanderd bh 
PACKAGE ‘1, with oll instruction Materiel, Belence C.O.D. 
C) Send FREE copy of your new TV Kit Cotolog, 


ters with ranges in sensitivity and 
price to meet the requirements of the 
non-professional and professional ura- 
nium prospector as well as the tech- 
nician in medical and industrial labora- 
tory work 

The Models WF-10A and WF-11A 
are designed for the weekend and va- 
cationing prospector Each model 
weighs only-5 pounds, including bat- 
teries and carrying strap, and meas- 
ures only 8” x 7%" x3%’ Both of 
these units have meter, neon flasher, 
and headphone indication. 

The Models WF-12A and WF-14A 
are equipped with external probes for 
examining openings in rock formations 
and test bores. The Models WF-15A 
and WF-16A are supersensitive units 
for more critical applications 


V.T.V.M. KIT 

Heath Company, Benton Harbor 
Michigan has come out with a vacu 
um-tube voltmeter in kit form, the 
Model V-7. 

Designed for FM and TV servicing 
as well as laboratory work, the new 
instrument incorporates seven a.c. and 
d.c. voltage ranges; seven peak-to-peak 
a.c. voltage ranges, and seven ohm 
meter ranges. A decibel scale is also 
provided Zero-center operation is 
within the range of the front panel 
controls. The instrument incorporates 


a 4%” meter, 1% precision resistors 


The 


assembly 


and an a.c. power supply use of 

printed circuit boards 

time to a few hours 
For full details, including 


write the company direct. 


cuts 


pr ice, 


TELEVISION KIT 

Transvision, Inc., New Rochelle 
N. Y. has introduced a new television 
kit for home assembly which is so de 
signed that color may be added at a 
later date 

The Model El has 
so that a layman can assemble the unit 
as easily as the more experienced 
electronic experimenter. Each part in 
the kit is individually packaged and 
marked with a number so that the lay- 
man can identify the component and 
follow the step-by-step instructions 

Eight different types of kits are 
available in 17”, 21”, 24", and 27 
picture tube sizes. Remote control is 
available as an optional feature. The 
kit is broken down into nine packages 
Each package is a complete circuit 

(Continued on page 164) 
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Picture-Tube 
Rejuvenators 


CRT tester of Authorized 
Manufacturing Co., also 
called “Rejuvindicator.” 


“Multiphase Rejuvenator’ 
by Central Electronics. 


TV service dealers find that the legitimate use of 


these instruments creates good will and tube sales. 


LTHOUGH cathode-ray tube re- 
A juvenators have been on the mar- 

ket for three years or more, they 
are still regarded by many service 
technicians and others who handle pic- 
ture tubes with suspicion. This, to a 
large measure, is due to a misunder- 
standing of their function and of why 
CRT’s go bad 

The greatest single cause of picture 
tube inoperation is low emission, Of 
course, open heaters and grids, shorted 
elements, broken stems, and other me- 
chanical defects will also put CRT's 
out of business but, about 90% of de- 
fective picture tubes suffer from low 
emission which may or may not be ac- 
companied by excessive gas content 
These are the tubes which can be most 
successfully rejuvenated. Why do tubes 
lose emission? 

In general two different types of 
coating are used with cathodes in pic- 
ture tubes. Most tubes use an oxide 
coating (barium oxide, etc.) on the 
cathode because of its great activity, 
as far as emission is concerned, when 
heated. After prolonged use, the top 
layer of oxide loses all or almost all of 
its available electrons, forming a film 
of inert material over the cathode 
which prevents the electrons of the 
material beneath from getting through 
Thus, there is insufficient emission to 
light up the tube face. 

Some tubes use a metallic coating, 
like barium, on the cathode, which 


may absorb some of the excess gases 
in the tube (if such exist) to form an 
inert film over the cathode surface 
Again, the result is loss of emission 
Contamination will also occur in tubes 
using oxide-coated cathodes if excess 
gases are present in the tube, causing 
loss of emission to occur sooner than 
it would normally 

To rejuvenate or reactivate a cath- 
ode-ray tube whose only defect is low 
or no cathode emission, the layer of 
inert material must be removed. This 
is done in most rejuvenators by heat- 
ing the cathode to an above-normal 
operating temperature while, at the 
same time, making the control grid 
positive with respect to the cathode 
This process is allowed to proceed until 
an emission test indicates that there is 
a sufficient amount of emission in the 
tube 

Tests have indicated that after a 
picture tube has been reactivated in 
this manner, at least 8&5 will give 
satisfactory service for 6 months or 
more. In most cases where tubes are 
rejuvenated, the customer is given a 
90-day guarantee 


Open and Shorted Elements 


In addition to the reactivation of the 
cathode-emitting surface, most rejuve- 
nators also have provisions for the test- 
ing of cathode-ray tubes to detect open 
elements and shorts between elements. 
Where such defects are present, they 


“Beamer” manufactured by Raytronic Labs. Inc, - 


may sometimes be repaired although 
not always permanently 

If there are some foreign particles 
between two elements, shorting them to- 
gether, the particles may be burned 
out by the application of a high volt- 
age between the elements. This most 
commercial rejuvenators furnishes for 
just such purposes. This high voltage 
may also be used in an attempt to weld 
an open element together. This is done 
by applying the high voltage between 
the open element and the cathode and 
tapping the neck of the picture tube 
lightly so as to bring the two severed 
parts of the open element together 
temporarily. When they touch, a weld 
may take place. However, while these 
welds will take place occasionally, tests 
have shown that they are seldom ef- 
fective for more than a few days 

Finally, based upon the belief that 
a CRT with an amount of 
gas will not give lasting service after 
reactivation, many rejuvenators incor- 
porate some type of test for gas con- 
tent. These range from an actual meter 
measurement of the amount of gas in 
a CRT to the observation of the color 
of the glow in the CRT while its heater 
is on 


excessive 


Commercial Rejuvenators 


Most of the commercially available 
cathode-ray tube rejuvenators use simi- 
lar circuits to accomplish their main 
functions. Thus, neon tubes are used 
almost universally to indicate shorts 
and open circuits, and for cathode re- 
activation (or “sweeping,” as it is 
sometimes called), the heater voltage 
to the picture tube is increased about 
100% while a positive voltage is placed 
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on the control grid (first anode). The 
size of this positive voltage varies with 
the instrument, as does its character 

The “Rejuvindicator,” manufactured 
by Authorized Manufacturing 
of Brooklyn, N. Y., applies no 
more than 7 volts positive to the con- 
grid to that the grid is 
in no way damaged during the rejuve- 
nation process In addition, this in 
strument indicates when the rejuvena 
tion has been completed and provisions 
are included for properly aging the 
new cathode coating 

The “Multiphase Rejuvenator,” man 
ufactured by Central Electronics, Inc 
of Chicago, Illinois 
tive voltage on the control grid of the 
CRT and the normal 6.3 volts on the 
heater. Provisions are included for in 
the heate 
which react too slowly to rejuvenation 
This instrument actually meters cath- 
ode emission during the reactivation 
period. During reactivation, cathode 
emission will rise until a critical point 
is reached, after which activity will 
fall if the process is continued. The 
metering circuit in this instrument in- 
dicates to the operator when this cri- 
tical point is reached so that he will 
stop the rejuvenation process 

It was mentioned previously that 
CRT’s with an excessive amount of 
gas will not be successfully rejuve- 
nated. To determine whether a picture 
tube can be reactivated or not, the 
“Beamer” and “Junior Beamer” pro- 
duced by the Raytronics Laboratories 
Inc. of Cincinnati, Ohio, incorporate 
a critical gas test which ac 
tually records the ion current in a 
cathode-ray tube. The ion current de 
pends upon the amount of gas in the 
tube. Picture tube manufacturers con- 
tend that a CRT with an ion current of 
less than one microampere should have 
long life if all other 
The “Beamer” gas content detector is 
capable of measuring down to .0026 
microampere of ion current. In addi- 
tion to this feature, the “Beamers” 
contain mutual 


Com- 
pany 


trol insure 


places a high posi- 


creasing voltage for tubes 


content 


parts are good 


also 
transconductance, 
emission, leakage, shorts, and continu- 
ity test facilities, and are capable of 
performing a large number of CRT re- 
pairs 

The “Cathode Rejuvenator-Tester” 
manufactured by the B&4K Manufac- 
turing Company of Chicago, Illinois 
like many of the other instruments in 
its price range, uses a simplified meth 
od for determining the probable use- 
ful life of a rejuvenated tube The 
method simply of noting the 
erhission fall-off rate of the CRT when 
the heater is switched off. If the 
needle falls to rapidly, there is 
either a considerable amount of gas in 
the tube or else not much emitting 
material left. In either case, the tube 
will not last very long 


consists 


meter 
7eTo 


volt- 
“Ren-O-Lyzer 

Electronix 
Corp. of 


A combination of a.c. and d.c 


ages are used by the 
manufactured by the U.S 

Research and Development 
Detroit, Michigan, to reactivate 
cathodes. A similar 
is used for the various element 


low- 
voltage 
weld- 


emission 
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ing operations of the test 
Transvision Inc of 
N.Y., has three units av 
repairing CRT’s. One, the 
is used to eliminate low and high re 
sistance shorts by burning out the 
leakage path through the application 
of about 15,000 volts of rf. The ‘Tester 
Reactivator” picture tubes for 
emission, shorts, and leakage, and re- 
activates low emission cathodes. The 
third instrument is a combination of 
the first two and is called the 
Reactivator-Sparket 


instrument 
Roc he lle 
iilable for 
Sparker,’ 


New 


tests 


Tester 


The Business Aspect 


Although the process of rejuvenating 
tubes was known long before TV pi 
ture tubes came into existence, it 
never practiced on a wide scale. It 
isn't economically 
vate a tube which could be 
for about $2 50 However, the 
different with picture tubes. The 
of rejuvenation is nominal when com 
pared to the replacement cost of a pik 
ture tube 

Unfortunately, the fact is that the 
effects of rejuvenation are never ce! 
tain. In the of commercially 
available rejuvenators, it was indicated 
that most of the instruments attempt 
“life test based either 
upon the amount of gas present in the 
tube or on the emission characteristics 
of the tube elements. Where effective 
these tests will dissuade a technician 
from attempting to reactivate a tube 
which will probably go bad again short- 
ly afterwards. However, statistics have 
shown that even after test ome re 
juvenations will not hold. Most deal 
ers and technicians guarantee their 
rejuvenations for 90 days. Many go one 
step further, and inform the « 
that the service charge for a reju\ 
tion is applicable towards the cost 
new picture tube 


was 
just 
advisable to reacti 
replaced 

case 18 


cost 


review 


some sort of 


istomer 


ena 


when it becomes 


B&K Mig. Co. rejuvenator-tester. 


U. S&S. Electronic Research and Devel 
opment Corp.'s “Jiffy Ren-O-Lyzer 


CRT rejuvenator and tester manu 
factured by Transvision, Inc. 


necessary Th gives the technician 
or dealer an inroad on the sale of a 
new picture tube to that customer and 
at the same time 
money by extending the life of his 
present picture tube 


One typical service shop charges the 


saves the customer 


customer $5 for rejuvenation of tubes 
up to 15 and $7 for larger size 
tubes. Their experience has shown that 
about 90% of the tubes suffering from 
low emission can be restored to give 6 
months additional service on the 
have 


aver! 


age Some lasted a good deal 
longer 
Some TV 


been 


distributors have 
still 
under warranty when returned to them 
Also, many 
ire rejuvenating tubes in TV receivers 
that they trade-ins for new 
models. These are then sold at reduced 
These 
covered by a guarantee 

Service 


receive! 
using rejuvenators on tubes 


by service dealers dealers 


obtain as 


prices tubes, of course, are 
technicians and dealers are 
cautioned to inform their customers in 
every case where rejuvenation is used 
Rejuvenation has become an accepted 
method of prolonging the tife of a pic 
ture tube. However, whenever it is 
used, the customer should know that 
it is only a method and a 
new tube will be required eventually 
There is a big field for legitimate re 
juvenation—-do not sell it under false 


pretenses yw 


temporary 


be SUE with EES 14 Tey 


As a dealer you may be gambling with present profits and 


with future business growth—and for only 30¢! 30¢ is the price 


difference between quality amMpHENOL Twin-Lead and any 


low-priced, inferior twin-lead in an average 50 feet installation. 


Here are the figures: 


Ampneno. 14-056 Twin-Lead, dealer net. .$16.25 M Ft.* 
a twin-lead, approximate 

dealer net 10.00 M Ft. 
Difference per foot 
Difference per 50 feet installation 


Here are a dealer's gains with AMPHENOL: 


1. Every foot of ampnenot Twin-Lead is uncondition- 
ally guaranteed for quality and best performance. 

2. Finest materials: virgin polyethylene, top-grade cop- 
per conductors. 


Here are a dealer's losses with inferior, low-priced 
twin-leads: 


1. Poor raw material, including reclaimed polyethylene, 
means that a dealer may have to go back two or three 
times on an installation to replace lead-in which has 
— apart, or has snapped conductors, or has suf- 

red material deterioration. No profits there! 

2. Customer criticism causing loss of valuable word of 
mouth advertising and business reputation. No prof- 
its there! 


Be sure, don’t gamble. Install with genuine AMPHENOL 
Twin-Lead., 


*In 5000 foot quantities 


It will be to your advanta 
to check the reasons for the 
difference in twin-lead 
rices. Obtain the free 
ooklet “Don't Gamble with 
Your Profits” and the Vest 
Pocket Guide to Twin-Leads 
ren your amruenot Dis- 
ributor. 


OUTLOOK GOOD FOR ELECTRONICS INDUSTRY 


HE Electronics Division, Business and Defense Services Ad- 

ministration, U. 8. Department of Commerce reports that 
production of electronic products in 1955 is expected to 
reach $6.2 billion. 

The products included in this estimate comprise radio and 
television receivers, broadcasting and radio communications 
equipment, tubes and electronic components, and military 
equipment such as radar, sonar, and guided missile electronic 
systems. 

The number of black-and-white TV receivers produced in 
the first half of 1955 was near-record level—3% million 
units. Although the average unit price has declined because 
savings resulting from improved production techniques have 

| been passed on to the consumer, the total value of factory 
production for the year is expected to exceed one billion 
dollars. 

Production of color television receivers is not expected to 
become a major factor in the total production of TV receivers 
this year, although increased sales are anticipated during the 

| Fall season. 

The present outlook is that total factory sales of color TV 
receivers in 1955 will reach at least $15 million and that a 
substantial increase in production will take place in 1956. 

Production of radio receivers of all types continues at a 
high level, according to the report. —-3- 


DO-IT-YOURSELF HI-Fi SHOP 


yc RONDEL of 3612 Coral Way, Miami, Florida has capi- 
talized on the current vogue for “do-it-yourself” high fidelity 


| by setting ap complete woodworking and electronic facilities 
| for the hi-fi enthusiast who wants to build or service his own 


components, cabinets, or speaker baffles. 

Technical advice is furnished, along with rental of the 
various items of service and test equipment, to those who are 
not too sure of their grasp of audio principles. Thus, the 
audiophile can tackle any project secure in the knowledge 
that a helping hand is available for the rough spots. 

While this idea has been applied to various hobby projects 
before, its use in audio construction is unique. —30- 


- TESTING! 


| Nf \ Low-Cost Test instruments 


0 Signa-Glow 
Model C-10 
Capacitance Bridge 


Has the unique Dual-Null® indicator 

for rapid readings from 10 mmf to 200 
mfd. Very fast. No recalibration ever 
needed. Operates on 115V-AC. Tests at 
line freq., 18 volts. Ideal for production, 
bench or field use. Simpler to operate 
than meter types, with great accuracy and 
low cost. Rugged construction. Small 
enough to fit the hand. 


Also 
© Signa-Glow Model P-10 | © Signa-Glow 
Comparison Bridge Model R-10 
Impedance Range: 100 ohms to megohms | Resistance Bridge 
(minus 30% to plus 40%) Range: 5 ohms 


to 50 megohms $29. 
See your Electronics Jobber. 


Write for More 

Complete Information 
29 Pollock Avenue 

Jersey City 5, N. J. 


*Patent Pending 
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NEWCOMB FM-AM TUNERS 

Newcomb Audio Products Co., Inc., 
6824 Lexington Ave., Hollywood 38, 
California has added two new FM-AM 
tuners to its audio line 

Housed in decorator-designed satin- 
gold finish cabinets, the new tuners 
can be used “as is” without additional 
cabinetry. The “Compact 100” unit 
shown is a_ self-powered, two-knob 


It’s New! It’s Terrific! 


model designed to be used with any 

high-fidelity amplifier having its own , I I | 
controls. It features a new multiplex E, 
output jack to permit adaptation for 


reception of the newest system of bin- 


aural broadcasts. FM response is +1 j 
db from 20 to 20,000 cps, with sensitiv- 
ity of 5 «av. for 30 db of quieting 
The deluxe “Compact 200” features 
a 2 «v. FM sensitivity for 30 db of 


quieting, a new FM detector system 
with triple limiting action to provide 


’ CZ 
lower distortion, better adjacent chan- | HM, , gat ° ; 1 
nel rejection, and more effective limit- aster eA udto f onto 
ing on weak as well as strong signals 


This tuner has a response of +% db SERIES 80-C 
from 20 to 20,000 cps with distortion of 
less than .2% at 5 volts. A cathode- tT Took FISHER to improve on FISHER. When we introduced 
follower allows placement up to 200 | 


our Model 50-C Master Audio Control three years ago it was 
feet from the amplifier 


immediately acclaimed the finest instrument of its type. Like its 
HI-FI COMPONENTS renowned counterpart, the new FISHER Master Audio Control, 
Sargent-Rayment Co., 1401 Middle Model 80-C, represents another milestone in engineering excellence, 
Harbor Road. Oakland 20. California ease and fle xibility of use, and workmanshiy ota quality normally 
has added two new components to its encountered only in broadcast station equipment these are its 
line of high-fidelity equipment outstanding characteristics. It took FISHER to improve on FISHER. 


The new items are the Model SR-707 Chassis Only, $99.50 * Mahogany or Blonde Cabinet, $9.95 
AM-FM tuner and the SR-14B ampli- 


Remarkable Features of THE FISHER 80-C 


@ Protessional, lever-type equalization for all current recording character- 
istics. © Seven inputs, including two Phono, Mic and Tape. © Two cathode- 
follower outputs. © Complete mixing and fading on two, three, four or five 
channels. @ Rass and Treble Tene Controle of the variable-crossover teed- 
back type. © Accurately calibrated Loudness Balance Control. © Sell-powered, 
@ Magnetically shielded and potted transtormer, © DC on all flements; 
achieves hum level thet is inaudible under any conditions. © Inherent hum 
non-measarable. (On Phono, 72 db below output on 10 mv input signal; 
better then 85 db below 2v output on high-lewel channels.) © IM and 
harmonic distortion: son-meesurable. © Prequency response: uniform, 10 to 
100,000 cycles. © Separate equalization and amplification directly from tape 
playback head. © Your dual-purpose tubes, all shielded and shock-movunted, 
@ Seperate, high-gain microphone preamplifier, © Push-Button Channel- 
Selectors with individual indicator lights and simultaneous AC On-Off 
switching on two channels (for tuner TV, ete.) © Mester Volome Control 
fier. The tuner features a dual con- plas 5 independent Level Controls om front panel. © 11 Conner vine § 
‘e “icy 7. : . ~te ‘e "O. ash-buttons. © Three suxiliary AC receptacies. size: Chassis, 12%" = 7%” 
centric volume control, reluctance pre  4M% high. In cabinet, 13-11/16" « 8 & 54%” high. Shipping weight, 10 pounds, 


te 


te 


amp provisions, a separate FM jack in 
the rear for future multiplex binaural 
broadcasting, mid-frequency variation WRITE TODAY FOR COMPLETE SPECIFICATIONS 
when the treble and bass controls are FISHER RADIO CORP. - 21-23 44th DRIVE - L. I. CITY 1, N. Y. 
rotated from maximum attenuation to 
maximum accentuation of less than 1 


Prices Slightly Higher Weat of the Rockies 
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“ IGH QUALITY 


THE FISHER 


THE FISHER 


The 70-AZ has 2% 


WRITE 


“Superb Performance!” 


—HIGH FIDELITY Magazine 


me OP 
FISHER 


SERIES SEVENTY 


an attractive price,” says High 

Fidelity Magazine. The Series Seventy tuner and amplifier 
have established themselves firmly as the outstanding buy in 
the professional quality field. The performance of this equipment 
is limited only by the calibre of the phonograph pickup, turn- 
table and loudspeaker system used in conjunction with it. 


FM-AM Tuner - Model 70-RT 


®@ Features extreme sensitivity (1.5 my for 20 db of quieting); works where 
others fail. Armstrong system, adjustable AFC on switch, adjustable AM 
selectivity, separate FM and AM front ends. Shielded and shock-mounted main 


25-Watt Amplifier - Model 70-AZ 


8 Offers more clean watts per dollar at its price than any amplifier made 
times the power of ‘basic’ 10-watt units. OUTSTANDING 
Features; High output (less than 44% distortion at 25 watts; 0.05% at 10 


Prices Slightly Higher 


FOR COMPLETE 


FISHER RADIO CORP. : 21-23 44th DRIVE -L. |. CITY 1, N. Y. 


TODAY 


and subchassis. Distortion below 0.04% 
for 1 volt output. Hum level: better 
than 90 db below 2 volts on radio, bet- 
ter than 62 db below 10 my input on 
phono. 2 inputs. 2 cathode-follower 
outputs. Self-powered. Exceptional 
phono preamplifier with full equali 
zation facilities. 15 tubes. Six controls: 
Bass, Treble, Volume, Channel/Phono 
Equalization, Tuning and Loudness 
Balance. Beautiful control panel. size 
1434” wide, 8%” high, 914” deep 
$184.50 


watts.) IM distortion less than 0.5% 
at 20 watts; 0.2% at 10 watts. Uni 
form response +0.1 db, 20-20,000 
cycles; 1 db, 10-50,000 cycles. Power 
output constant within 1 db at 25 
watts, 15-35,000 cycles. Hum and noise 
virtually non-measurable (better than 
95 db below full output!) Includes 
FISHER Z-MATIC at no additional 
cost. size: 444" x 1434” x 6%” high 


Weat of the Rockies 


SPECIFICATIONS 


db, and a special 10 kc. whistle filter 
The tuner uses ten tubes and a ger- 
manium diode. 

The SR-14B amplifier is a 14-watt 
“Ultra-Linear” circuit. Distortion is 
2% at 10 watts and less than 1% at 
14 watts. Frequency response is 40 to 
12,000 cps. Hum and noise level is bet- 
ter than 86 db below rated output 
Output impedances of 4-8 and 16 ohms 
are provided. A volume control is in- 
corporated to eliminate the possibility 
of blasting. The circuit uses five tubes 
and measures 12%” long, 4” wide, and 
6%” high. 


E-V “PATRICIAN Iv" 

Electro-Voice, Inc. of Buchanan, 
Michigan has announced the develop- 
ment of a new, advanced-design 
“Patrician IV” high-fidelity four-way 
speaker system. 

Tailored to the corner of the room, 
the speaker system with its folded 
horn and other special H-V features, 
conserves the spatial requirements of 
high fidelity. With its unique, separate 
4-way system, intermodulation and 
transient distortion is minimized while 
the full range of audio frequencies is 
handled smoothly and efficiently. Three 
special controls permit proper balance 
to room acoustics 

The “Patrician IV” is available in 
hand-rubbed blonde or mahogany fin- 


|ishes. It comes complete with the 


4-way system installed. The cabinet 
measures 62 inches high, 39 inches 
wide, and 29% inches deep. 

Complete information on this speak- 
er system is provided in the company’s 
Bulletin 220 which is available on 
request. 


P.A. MICROPHONE 

A new, advanced-type Model 664 
“Variable D” cardioid dynamic micro- 
phone especially for pa., recording, 
communications, and similar applica- 
tions has been announced by Electro- 
Voice, Inc. of Buchanan, Michigan 

The Model 664 provides a uniform 
cardioid polar pattern at all frequen- 
cies, gives high front-to-back discrimi- 
nation, and smooth wide-range re- 
sponse without close-talking boomi- 
ness. The unit effectively cuts ambient 
noise, feedback, and reverberation and 
gives distinct, natural reproduction of 
voice and music. 

Response is uniform at all frequen- 
cies from 60 to 13,000 cps. Output 
level is —55 db. Both 150 ohm and high 
impedances are provided with the im- 
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pedance changeable by means of a 
slight alteration in the connector 
cable 

For complete details on the Model 
664, write the company direct. 


BATTERY TAPE RECORDER 
Amplifier Corp. of America, 398 
Broadway, New York 13, N. Y. has 
designed a new, self-contained tape re- 


corder which is housed in a weather: 
tight aluminum case to assure com- 
plete protection against rain, spray, 
sleet, dust, fungus, sand, and other 
hazards. 

A vu meter is incorporated in this 
recorder to act as a recording level 
indicator, output level indicator, and 
“A” and “B” battery meter. It also 
simplifies the correct setting of record- 
ing and playback levels to compensate 
for battery voltage changes 

Measuring only 7%” x9” x14", the 
new “Weathertite VU Magnemite” 
weighs only 19 pounds. It is currently 
available in one-, two-, three-, and 
four-speed models utilizing consecutive 
speeds from 4, ips to 15 ips. The re- 
corder uses inexpensive batteries and 
incorporates a spring motor. Complete 
specifications are available from the 
manufacturer. 


Vv-M CONSOLE 
V-M Corporation, Benton Harbor, 
Michigan is currently offering a com- 


bined phono and speaker system 
housed in a console-type cabinet 

The Model 565 “Fidelis” console is 
available in both blonde and mahogany 
finishes. The dual bass-reflex, heavy- 
duty extended range speaker system 
(one 12” woofer and one 4” tweeter) 
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America’s TOP Tun 
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er! 


FISHER 


FM TUNER ‘*xec 
World's Best by LAB Standards 


or almost two decades we have been producing audio equipment 
F of outstanding quality for the connoisseur and professional user, 
In the cavalcade of FISHER products, some have ven to be 
years ahead of the industry. THE FISHER FM.80 is just such a 
product. Equipped with TWO meters, it will outperform any ex 
isting FM Tuner regardless of price! The FM-80 combines extreme 
sensitivity, flexibility and micro-accurate tuning Dx spite its full 
complement of tubes and components, the FM-80 features an un 


usually compact c has is of fine design ( hassi Only,$139.50 
Mahogany or Blonde Cabinet, $14.95 


Outstanding Features of THE FISHER FM-80 


@ TWO meters; one to indicate sensitivity, one to indicate center-of channel 
for micro-accurate tuning. @ Armstrong system, with two IF stages, dual 
limiters and a cascode RF stage. @ Full limiting even on signals as weak 
as one microvolt. @ Dual antenna input 2 ohms and 400 ohms bal 
anced (exclusive!) @ Sensitivity: 144 microvole for 20 db of quieting oa 
72-ohm input; 5 microvolss tor 20 db of quieting on 400-ohm input. 
@ Chassis completely shielded and shock-mounted, including tuning con- 
denser, to eliminate microphonics, and nowe from otherwise accumulated 
dust. @ Three controls Variable APC/Line Switch, Sensitivity, and 
Station Selector PLUS an exclusive Ourput Level Control. © Two bridged 
outputs. Low-impedance, cathode-follower type, permitting output leads 
up to 200 feet. @ 11 mbes. © Dipole antenna supplied. Beautiful, 
brushed-brass front panel. © Self-powered. @ wriant 15 pounds, 
CHASSIS SIZE: 12%" wide, 4” high, 84%" deep including contro! knobs. 
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WRITE TODAY FOR COMPLETE SPECIFICATIONS 


FISHER RADIO CORP. . 21-23 44th DRIVE - L. |. CITY 1, N. Y. 


Os? ce 
Yine ecessoues 
FOR THE FULLEST ENJOYMENT 
OF YOUR HOME MUSIC SYSTEM 
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FISHER 


ACCESSORIES 


MIXER-FADER - Model 50-M 


NEW! Electronic mixing or fading of any two signal 
sources (such as microphone, phono, radio, etc.) No 
insertion loss. Extremely low hum and noise level. High 
impedance input; cathode follower output. 12AX7 tube 


Self-powered. Beautiful plastic cabinet. Only $19.95 


PREAMPLIFIER-EQUALIZER - 50-PR-C 
WITH VOLUME CONTROL 
50-PR-C. This unit is identical to the 50-PR but 1s 
equipped with a volume control to eliminate the need 
for a separate audio control chassis. It can be connected 
directly to a basic power amplifier and is perfect for a 
high quality phonograph at the lowest possible cost. 


New, Low Price $1 9.95 
HI-LO FILTER SYSTEM - Model 50-F 


Electronic, sharp cut-off filter system for suppression of 
turntable rumble, record scratch and high frequency 
distortion — with absolute minimum \oss of tonal range. 
Independent switches for high and low frequency cut-off 


Use with any hi-fi system —— $24 95 


PREAMPLIFIER - Model PR-5 


A self-powered unit of excellent quality, yet moderate 
cost. Can be used with any low-level magnetic cartridge, 
or as a microphone preamplifier. Two triode stages. 
High gain. Exclusive feedback circuit permits long out- 
put leads. Fully shielded. Uniform response, 20 to 20,000 
cycles. The best unit of its type available 


Only $10.95 


QUALITY IS NO ACCIDENT... 


@ At Fisher Radio Corporation we never take chances with quality. All materials 
go first to the Incoming Inspection Department and any that do not meet our 


rigid requirements are returned to their manufacturer. In addition, inspection 
occurs af many points during production—trom the original, blank chassis to 
the final, assembled unit, assuring correct assembly and wiring. Our Test Depart- 
ment is staffed with a highly-trained group of technicians. Finally, equipment 
already packed jor shipment is sclected at random and given a complete inspec- 
tion and clectrical test in our Engineering Laboratories to keep Quality Control 
at a constant, high level. In truth, FISHER quality is no accident. 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORP. + 21-23 44th DRIVE - L. I. CITY 1, N. Y. 


provide proper dispersion of all fre- 
quencies from 40 to above 15,000 cps. 
A powerful push-pull amplifier pro- 
vides 500% reserve power over that 
needed in the average living room. The 
company’s exclusive ‘“tone-o-matic” 
control affords equal hearing loudness 
over the entire audio spectrum 

An auxiliary input permits playing 
AM or AM-FM radio, TV tuner, or 
tape recorder through the speaker sys- 
tem. Cabinet space is provided for 
housing a hi-fi tuner. An auxiliary 
output with 8 ohms impedance is pro- 
vided for the connection of external 
speakers, if desired. 


WOW AND FLUTTER METER 

A new wow and flutter meter ex- 
pressly designed to meet the recently- 
adopted IRE-SMPTE-ASA standards 
on sound recording and reproducing 
methods for determining flutter con- 
tent has just been announced by the 
Donner Scientific Company, 2829 7th 
Street, Berkeley, California 

The instrument is especially useful 
to engineering laboratories, broadcast 
stations, motion picture studios and 
theaters, recording equipment manu- 
facturers, and service shops. Applica- 
tions include measurement of both 


high- and low-frequency variations in 
the speed of phonograph turntables or 
other mechanical, optical, or magnetic 
recording and reproducing equipment. 

Accuracy of the readings obtained is 
not affected by errors in center fre- 
quency of the 3 kc. test signal within 
the +5% tuning range of the discrimi- 
nator. A 3 kc. test signal is available 
from the input terminals for use in 
making recordings. 

A descriptive bulletin on this new 
equipment is available without charge 
upon request. 


AUDIO INPUT TRANSFORMER 

Fairchild Recording Equipment Com- 
pany, 154th Street and 7th Avenue, 
Whitestone, N. Y. is in production on 
its new Model 235 high-fidelity audio 
input transformer which has been 
specifically designed for use with the 
firm's Series 220 moving coil cartridge. 

The Model 235 is recommended for 
use with amplifier systems that re- 
quire extra gain or where it is desir- 
able to operate at a particular volume 
control setting. Designed for installa- 
tions in strong a.c. fields, the Model 
235 has a Mumetal case which results 
in hum-free operation in even the most 
difficult installations 

Each transformer has a_ built-in 
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standard phono jack to accept the 
cartridge output and a 30-inch second- 
ary lead with a standard phono plug 


to feed directly into the preamplifier 
No wiring of any type is required 


1-INCH MICROPHONE 

Shure Brothers, 225 W. Huron 
Street, Chicago 10, Illinois is currently 
introducing a new series of small, 1- 
inch, controlled-reluctance microphones 
designed especially for applications 
where size and weight are factors and 
portability is extremely important 

The MC Series, furnished in both 
round and rectangular shapes, is ideal 
for small, compact equipment, using 
either transistors or vacuum tubes 
The units are rugged and immune to 
mechanical shock and varying condi- 
tions of heat and humidity 

The new microphones are available 
to both original equipment manufac- 
turers and to the replacement market 


BRITISH AMPLIFIER 

The Electronics Division of Ercona 
Corp., 551 Fifth Ave., New York, N. Y 
is handling the U.S. distribution of 
a 15-watt high-fidelity amplifier made 
by Rogers Development Co. of England 

The amplifier features Partridge 
transformers and an improved Wil- 
liamson circuit. Frequency response is 
20 to 30,000 cps 25 db. Distortion is 
12% at 10 watts while hum and noise 
is —-85 db below 10 watts. 


Power consumption is 60 watts and 
the equipment will operate on 110-117- 
125 volts, 50 or 60 cps. Over-all dimen- 
sions are 11” x6" x6”. A specification 
sheet on this unit is available from the 
U.S. distributor on request. 


MAGNETIC CARTRIDGE 
A Danish-built, 8-pole magnetic car- 
tridge has been placed on the Ameri- 
can market by Fenton Company, 15 
Moore Street, New York 4, New York 
The B40 “Lo-Z” cartridge has an 
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Connoisseur’s Choice! 


re OP 
FISHER 


PROFESSIONA 


THE FISHER 


L SERIES 


FM-AM Tuner - Model 50-R 


THE FISHER 
Master Audio Control - 


THE FISHER 


S “This tuner is among the most 
sensitive of all in ‘fringe’ areas 
and conjoins beautifully with the 
FISHER Amplifier.”"—Recent Sur- 
wey. The truest index to the qual- 
ity of the Model 50-R is its selec 

tion even by FM stations, afirr 
competitive trials, for pickup of 
distant programs for rebroadcast 
to their own communities, In town 
or even in the extreme suburbs, the 


50-R is unexcelled., $164.50 


Series 80-C 


® The new 80-C is so versatile in 
function, so clean in design and 
performance, that it will meet your 
every need for years to come 
Truly, the 80-C is designed for the 
future. Complete specifications on 
this remarkable new control center 
will be found in the first adver- 
tisement in this series 
Chassis Only, 899.50 
Mahogany or Blonde Cabinet, 89.95 


50-Watt Amplifier - Model 50-AZ 


8 “Of the very best !"—Iigh Fidel 
ity Magazine. Will handle 100 
watts peak, World's finest all-tri 
ode amplifier. Uniform response 
within 1 db from $ to 100,000 
cycles. Less than 1% distortion at 
50 watts. Hum and noise content 
96 db below full output—virtually 
non-measurable! Oversize compo 
nents and quality workmanship in 
every detail. Includes FISHER 
Z-MATIC, at no additional cost 

$159.50 


Prices Slightly Higher Weat of the Rockies 


WRITE TODAY FOR COMPLI 


TE SPECIFICATIONS 


FISHER RADIO CORP. - 21-23 44th DRIVE -L. |. CITY 1, N. Y. 


READS DIRECTLY 
ON METER 


FILAMENT CONTINUITY 
LEAKAGE 

INTERMITTENT CONDITIONS 
OF SHORTS OR OPENS 
SHORTED ELEMENTS 

GAS CONTENT 

QUALITY ON A “BAD-GOOD”" 
SCALE 

OPEN ELEMENTS (CHECKS 
ACTUAL RESISTANCE OF 
WELD INDICATING QUALITY 
OF WELD) 


For further information write 


Because You Asked for It! 
NEW! DIFFERENT! 


HOLLYWOOD 
CRT DYNAMIC RESTORER 


ONLY $4995 


AT YOUR DISTRIBUTORS 
NO MORE NEON LAMPS! 


Reads All Conditions on a Highly Sensitive, 
iluminated Meter 


ELIMINATES OXIDATION 
RESTORES EMISSION 

WELDS OPEN ELEMENTS 

REMOVES SHORTS AND LEAKAGE 
—DISPERSES GAS 


Specially Designed Transformer Produces 
Most Successful Cathode Weld 


STANDARD 


ANOTHER HOLLYWOOD FIRST! 


New KILOVOLTER measures to 30 KV $Qo5 
Instrument complete with HV PROBE 


HOLLYWOOD INSTRUMENT CO. 


Original Designers of CRT Restoring instruments. Mfrs. of Midwest Cathode Beamer 
204 S$. MAIN ST., ROYAL OAK, MICHIGAN 


CLASSICS 


A Treasury of Jazz 
FEATURING 
Charlie Parker 
Teddy Wilson 

Coleman Hawkins 
Eddie Condon 
Dizzy Gillespie 

Jack Teagarden 

Pee Wee Russell 
Erroll Garner 
Sidney Bechet 

Art Tatum 
And Dozens of 

Other “Greats”! 


But $1 for All Ten 


Now get ALL TEN of these 
‘all-time great’ jaze 
masterpieces for only $1, 
no strings attached. Daz- 
zliing recorded perform- 
ances of Jelly Roll Biues, 
Honeysuckle Rose, Basin 
Street Blues, Relazin’ at 
Camarillo plus 6 other fa- 
mous jase classics played 
by the best Bands, soloists 
and Combos ever assem bied. 


Hear for yourself the artistry, the amazing high fidelity 
of Jazstone Society recordings. With the 10 jazz classics 
you also obtain a valuable Trial Membership in the 
Jasztone Soctety with full privileges—and no obligation 
ever to buy another record unless you wish! 


Mali the coupon with $1.00 now/ 
Classics lp limited, and offer 


But you must hurry 
Supply of sample Ja 
may soon be withdrawn 


oo omwnrnw rr wr nr ans ee 

i The Jaxztone Society, Inc. Dept. 81-9 
43 West 61st Street, New York 23, N.Y 

| Enciosed is $1 in full payment for the recordings 
of 10 jane Classics listed. Enroll me as « trial 
member. Privileges: No purchase obligation ever! 
Advance notice of releases. 56 day [ree trial on 
any dises, | may reject records before or after 
receipt; may cancel membership at any time 
For future Lp. full 12° discs I keep, I'll pay only 
$2.75 each plus a few cents shipping and excise 


i 
! 
i 
] tax saving 40% of usual retail price/ 
Name 

; Address 

! 


City State 
Canada address; 105 Bond &t., Toronto 2, Ont 
_— ee ETS ea sw ns eS or 
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Leasdeapepasenainiie 


Nationally Advertised 
a0 Brand New «Dual Speed 
Push-Button Tape Recorder 


The latest in famous make tape recorders, at a 
new tow price! Records 2 hrs. @ 3% IPS; | hr. 
'y 1PS. Full range tone control, volume con- 
tre! 858.000 CPS, 4” speaker Sig te noise 
15 db min. Wow and flutter .35.° Uses 3”, 5” 
or reels. Ext. speaker jack. Aute., positive 
erase (pat. pend.) Fast rewind and toerward 
includes mike, reels, tape. Compact luggage case; 
wt. 26 ibe. Nat. adv. at $12°.95-—now $89.50 at 
“Whotesate."’ 


NEW! 10 Wott Hi Fi Amplifier Kit 
Built in Pre-Amplifier 
Completely NEW Ar- 


kay Hi Fi Amplifier 

in Kit Form odel 

A.i2. Leese than 3% 

distortion. 20 to 20,. 

o ce o © 000 cps + | db. Base 

—"10 ops 

22 output whes: 6807, SL7GT, 
SY3GT, & 2 6V6GT. 


boost of 8 db at 
Write for FREE New FY! Bulletin 234 


HOLESALE 


RADIO PARTS cO., Inc. 


tance and orystal pickup 
radio. Hom 70 db paw rated 


easily interchangeable armature. It 
features small mass and negligible in- 
crtia, freedom from resonance over the 
entire audible range, high compliance, 
and low record wear. Frequency re- 
sponse is flat from 20 to 16,000 cps +2 
db, then gradually rising to over 20,000 
cps. The cartridge itself snaps into 
spring-loaded mounting hardware made 
to American standards. Four models 
are available: a single or dual stylus 
with sapphire tips and single or dual 
stylus with diamond tips 

The U.S. distributor 
complete details on 
leased units on request 


furnish 
newly-re- 


will 
these 


PILOT CONSOLE PHONO 
Pilot Radio Corporation, 37-06 
ty-sixth Street, Long Island City 1, 
N. Y. has unveiled a new console pho- 
nograph which has been designated as 
the Model PT-1030 
The ensemble consists of the com- 
pany’s AA-903 10-watt amplifier with 
preamplifier, 5-position equalizer and 
tone controls; a speaker system com- 
prised of a completely baffled, 3-way, 
four-speaker system with individual 
level setting controls for the bass and 


Thir- 


mid-range speakers; and a Garrard 
RC-80 three-speed record changer with 
a G-E dual sapphire magnetic pickup 
The entire system is housed in a ma- 
hogany or limed oak cabinet which is 
equipped with ready-roll 
easy moving about the living room or 
to any room in the house. 


casters for 


STEPHENS SPEAKER SYSTEM 

Stephens Manufacturing Corpora- 
tion, 8538 Warner Drive, Culver City, 
California is now offering a moder- 
ately-priced, two-way speaker system 
to the audio trade 

The new system features the com- 
pany’s 120LX 12” low-frequency driv- 
er, a 214 high-frequency driver with 
multicellular horn, and associated net- 
work. The use of an exponential, mul- 
ticellular horn on the tweeter 
even wide-angle dispersement of highs 
Impedance for the system is the usual 
8 ohms 

Recommended enclosures for the 
new system are the company’s Colum- 
bian #620 or the Coronado #622. Both 
are rear-horn loaded. They are avail- 
able in walnut, blonde, and mahogany 


finishes. ~ i) 
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morrow 
%& The GENERAL is completely pre-assem- 
three wing 


bled. By simply tightening 
tfenna S re 1ay to mount 


is light in weight with low 

e. Ne ily easy to put up, 

im price te ute in the mest competitive 
fer all lecetions 


o KEEP up 
* The GENERAL is low enough 
morket end is recommended 


AL is packed in a small carton 
economical 


The GENERAL combines 6 dipoles in a phased 
and hondle collinear array for super gain on channels 7 to 13 

and features an interpolated dipole arrangement 
on channels 2 through 6 for a small physical size, 
high gain array on these channels. The GENERAL 
has peak gains of over 15 D.B. and is recommended 
for use in the most difficult reception areas. 


LIST PRICE 24.95 


the antenna mor 


Some Exclusive Territories Available 
To Aggressive Jobbers. 


World's Finest TV Antennas and Towers 


Th Tey oka 


via iu : in 
paw 


WAYCO, inc., slacts plete line of antennas 
aod lone, ued toms AG, we. We ler ben 
literoture. 


P.O. Box 115 WAYNESBORO 
TENNESSEE 


Phone 7-2981 
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Quick-Chec 


Capacitor Testers 


You can now check capacitors without 
first removing them from the circuit 


by using the testers described here. 


HE trend in modern receivers is 
T ccniniter towards printed circuits. 

And if you have ever had to remove 
or insert parts in such circuits, you 
know that it is not only time consum- 
ing but also fraught with numerous 
pitfalls, not the least of which is burn- 
ing a hole through the base upon which 
the printed circuitry is embossed. 

Two instruments have been devel- 
oped recently which help to ease the 
technician's job in this respect. Both 
are capacitor checkers and both enable 
a technician to check capacitors for 
shorts, opens, and intermittents while 


The Pyramid model 
CRA-1 capacitor and 
resistor analyzer. 


qi 


Sprague “Kwik-Test” 
capacitor checker. 


the capacitor is still fully connected in 
its circuit. This avoids the need for 
first unsoldering the capacitor (at least 
one end of it) before a suitable test 
can be made. It also reduces the time 
lost unsoldering and checking capaci- 
tors that turn out to be good after all. 

One instrument is the Pyramid 
Model CRA-1 capacitor-resistor analyz- 
er. See photo. It contains a “quick 
check” circuit which will locate most 
shorted, open, and intermittent capaci- 
tors, as well as electrolytic units with 
high r.f. impedance (the latter a com- 
mon cause of unwanted feedback and 


oscillations) without disturbing the 
wiring or unsoldering leads. The test 
can also be made even if inductors or 
resistors are in parallel with the ca- 
pacitor. The only apparent limitation 
appears to exist in those cases where 
a capacitor is shunted by a resistor of 
25 ohms or less, or by a low-impedance 
inductor; in these instances the meter 
may indicate a short even though the 
capacitor is good. 

A simplified diagram of the Pyramid 
“quick check” circuit is shown in Fig. 
1. The circuit consists of a balanced 
oscillator, a source of a.c. voltage, and 
an electron-ray indicator tube. The 
network is so arranged that it will not 
oscillate with the special “quick 
check” leads plugged into the instru- 
ment but with the test clips uncon- 
nected. (In Fig. 1, these leads would 
connect to the left-hand terminals 
marked “Blk” and “Red”.) The wedge 
in the electron-ray indicator tube will 
be fully open. This is an indication of 
the absence of any internal r.f. voltage. 

When the test clips are connected 
across a capacitor, one of three things 
will occur: 

(1) The electron-ray indicator wedge 
will not deflect, revealing that the ca- 
pacitor is open. 

(2) The eye will fluctuate violently 
as a result of the oscillator going in 
and out of oscillation. This is an indi- 
cation that the capacitor is intermit- 
tent. 

(3) The eye closes. This 
that the capacitor is not open 
however, be shorted and 
checking is required to 
whether this is so. 

In the short test, the “H” 
(bottom of Fig. 1) is depressed 
places the capacitor under 
a source of a.c. voltage and connects 
the capacitor, in series with an internal 
02 «afd. unit, across the electron-ray 
tube circuit. If the indicator wedge 
opens, the capacitor is short-circuited. 
(There are actually two switches for 
this test, with the value of the capaci- 
tor determining which switch is used. 
The principle, however, remains the 
same.) 

In addition to the “quick check” 
feature, the Pyramid analyzer will also 
perform those functions which any ca- 
pacitor-resistor analyzer will do. This 
includes quantitative measurements of 


indicates 

It may, 
additional 
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This 
test across 
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Fig. 1. Partial diagram of the Pyramid capacitor analyzer. 


Fig. 2. Sprague open capacitor test circuit. 
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New concept in telescoping TV masting 
... Utilizes } &L Perma-Tube 


REDUCE YOUR TV 
MAST COST OVER 207 


Use high-strength, corrosion-proof }&L Perma-Tube 10-foot 
telescoping sections to easily construct 30 to 50-foot masts 


Only J&L Telescoping Perma-Tube offers: 


@ Joint design which provides instant field as- 
sembly 

® Machine-fitted joints that insure close toler- 
ance for high strength and rigidity 

® Guy wire ring position that eliminates all 
binding and guy wire interference 


No longer is it necessary to buy expensive, ready-made masts. Now you 
can “tailor-make” your own with standard 10-foot lengths of 16-gage 
J&L Perma-Tube—and save money. 


It’s available in cartons from your local distributor in five diameters. 
The largest base section OD is 24% inches and each telescoping section is 
\%-inch smaller, the smallest section having an OD of 1% inches. 


J&L Perma-Tube in the 1'4-inch size can be used interchangeably as a 
fitted-joint section for smaller masts or as the smallest and topmost piece 
of longer telescoping masts. 


Corrosion-proof J&L Perma-Tube is treated with Vinsynite—then coated 
both inside and outside with a metallic vinyl resin base. It successfully 
passes ASTM’s 500-hour-minimum salt spray test—which guarantees 
Perma-Tube’s longer life on the job. 


Sturdy J&L Perma-Tube is made of a special, 
high-strength, J&L-produced steel. A 10-foot 
section of 14-inch diameter by 16 gage can sup- 
port a weight at its center point of 200 pounds 
with a minimum of deflection and permanent set. 


Order these new telescoping sections along 
with your regular 14-inch J&L Perma-Tube, 
Hardware—cotter keys or bolts, clamps and guy 
rings—may also be secured from your local dis- 
tributor. For more information write J&L direct, 


Sones ¢ Laughlin 


STEEL CORPORATION — Pittsburgh 
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TO-300...... 
TO-310...... 


ACRO PRODUCTS CO. 


Acrosound urtra-.inear 
ii 


cveeeee 2475 
cccceer tO7S 
ceveeee D975 
ceeveee 9,50 


TRANSFORMERS for the ultimate in HIGH FIDELITY amplification 


For excellence in audio, we recommend our TO- 
330 transformer with the new 6550 tubes in a modi- 
fied Ultra-Linear *Williamson circuit. This combination 
costs but a little more than the standard Williamson 
arrangement and features exceptional stability with 
a large power-reserve—60 watts (.6% IM) of vir- 
tually undistorted audio over the entire audio range. 
Many existing Williamson amplifiers can be readily 
modified to obtain this performance. Details together 
with other interesting arrangements are given in our 
16 page catalog available upon request. 


369 Shurs Lane, Philadelphia 28, Pa. 


Super UHF RECEPTION 


youn Me stacking bars 2° 30 pr. 


TV RABBIT.EARS 


SUPER RECEPTION IN FRINGE 
AREAS AT BARGAIN PRICES! 


360° Super Directronic 


Blectronicaity Rotates in 
a 


1! Directions 


VHF-UHF CHANNELS 
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S23" 


NIVERSAL U-CLAMPS 


INDOOR ANTENNAS 
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CONICAL ARRAY 


tate gach Single Lots 
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only $4% each 


FAMOUS ROCKET 
ZOOM-UP TOWERS 


. Gasicct Installation 
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ay 
Quik-Clip 9c ea. 


(Deduct 10%% discount in tote of 3) 


National Electronics 


CLEVELAND 
OF TV VALUES 
Dept. N-9 
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THE HOUSE 


NEW 1956 CATALOG AVAILABLE 


30’ .....$13.95 ‘ 
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f 


Cleveland 3, Ohle 


capacitance (from 10 zsfd. to 2000 sfd.), 
power factor (to 65 per-cent), capaci- 
tor leakage, insulation resistance, and 
ordinary resistance measurement (100 
ohms to 25 megohms). 

The second instrument designed to 
speed up servicing is the Sprague 
Model KT-1 “Kwik-Test” capacitor 
checker. See photo. This is a supple- 
mentary unit to the company’s regular 
Model TO-4 capacitor-resistor analyzer. 
It checks capacitors in the circuit only 
for opens, shorts, and intermittents. 
Other tests, such as measuring leakage 
current or insulation resistance, must 
be made with the TO-4 

Fig. 3 shows the basic circuit of the 
short test. V. is an electron-ray indica- 
tor tube; 7, is a winding on the power 
transformer. The test leads are con- 
nected to the points marked “Test 
Clips” and if they are shorted together, 
the voltage at the grid of the eye tube 
is zero. This causes a maximum opening. 
If the clips are open, the entire voltage 
appears at the grid of V. and the eye 
closes. Thus a shorted capacitor will 
cause the eye to remain open, while a 
normal capacitor will cause it either 
to close partially or completely, de- 
pending upon its reactance and the im- 
pedance of the circuit in parallel with 
it. 

If the eye flutters during the test, 
the capacitor is intermittent 

Open capacitors are checked by the 
circuit shown in Fig. 2. Test cable 7, 
and the network Z, constitute a quar- 
ter-wave transmission line operating 
at the frequency of approximately 20 
me, On such a line, any impedance 
connected across the output end is re- 
flected to the sending end as a reeipro- 
cal. That is, if the output end is 
shorted, the input end “sees” an open 
circuit. In operation, if the test clips 
are open or are connected to an open 
capacitor, the sending end, lL», “sees”-a 
short circuit (zero voltage), which 
causes the eye to remain open. Any 
normal capacitance connected to the 
clips results in a voltage across L, 
which is rectified by the 1N51 crystal 
and then impressed upon the grid of 
V;. This d.c. voltage causes the eye to 
close in proportion to its magnitude. A 
small capacitor will produce a small 
closure, a large capacitor will cause 
the eye to close completely 

Neither the open or short test will 
give correct results if the capacitor is 
in a parallel resonant circuit tuned to 
a frequency higher than 10 mc. Aside 
from this, however, there are surpris- 
ingly few limitations on the use of this 
instrument. Technicians who already 
have their basic complement of serv- 
ice equipment would do well to con- 
sider acquiring one of the “quick check- 
ers” described. —~- 


Fig. 3. Simplified diagram of the short- 
ed capacitor test circuit of Sprague unit. 
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Become a top-notch television service technician 
Now... RCA INSTITUTES offers modern TV KIT 
with Comprehensive Television Servicing Course 


START to build with a TV Kit developed by 
one of America’s foremost radio-tv schools— 
RCA Institutes. LEARN with simple step- 
by-step instruction how to build a modern, 
large-screen receiver. TEST each stage, as you 
build, and see how it works. Learn how 
“trouble-shooting”’ is applied. FINISH your 
Home Study Course ready and able to service 
all make and model sets! 

Easy-to-follow instructions are planned and 
prepared for you through the efforts of RCA 
Institutes’ instructors, engineers at RCA 
Laboratories, and training specialists of the 
RCA Service Company. 


® 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 
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The RCA Institutes’ TV Kit utilizes up-to-date 


circutls including 


e@ Synchro-Guide horizontal automatic frequency 
control circutl 


Horizontal magnetic reaction scanning, 


FM sound discriminator 


. 
e Latest deflection circuits 
° 
° 


High-gain, low-noise cascode tuner, 


Join the many thousands who have been 
successfully trained by RCA Institutes for a 
good job (or business of their own) in tele- 
vision servicing. 

BASIC KNOWLEDGE OF RADIO NECESSARY 

NO NEED FOR PREVIOUS TV "RAINING 


FREE BOOKLET! MAIL COUPON NOW, 


RCA INSTITUTES, INC., Home Study Dept. NK-9-55 
350 West Fourth Street, New York 14, N.Y, 


With no obligation on my part, please send me a copy of your 
booklet on the TV Servicing Home Study Course and Kil, 
| understand no salesman will call. 


Nome 


Address 


COO —4 


City: 


NOW 


COYNE 


TRAINS YOU 


IN SPARE TIME 


AT HOME 


Only from famous COYNE do you get this 
modern up-to-the minute TV Home Train- 
ing. Easy to follow instructions —fully illus- 
trated with 2150 photos and diagrams. Not 
an old Radio Course with Television tacked 
on. Includes UH F and COLOR TV. Per- 
sonal guidance by Coyne Staff. Practical 
Job Guides to help you EARN MONEY 
QUICKLY IN A TV-RADIO SALES AND 
SERVICE BUSINESS—part time or full 
time. COSTS MUCH LESS—pay only for 
training—no costly " put together kits” 
SEND COUPON FOR FREE BOOK 
SEND COUPON BELOW for Free Book 
and full details including EASY PAY- 
MENT PLAN. NO COST OR OBLIGA- 
TION—NO SALESMAN WILL CALL 
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6.0 COOKE, Pres Founveo 1908 
A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
600 6. Peutinae Dept. 65-HTS Chicage 12, Iilinets 


“= ee ee ee ee ee ee eee ee 
COYNE ELECTRICAL SCHOOL 
Television Home Training Div. 
1500 5S. Paulina St., Chicago 12, 11., Dept. 65-HTS 
Send FREE BOOK and details of your 
; Television Home Training offer, 
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mere order! &-Pe. Syi- 
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‘ 
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oe with Stantey NOW and 
screwdriver, alignment start collecting these 
) las polystyrene valuable coupons! 


SEND FOR PARTS AND TUBE LISTING 


TERMS: 25% deposit required on ali 
orders, balance €.0.0. Orders under $5.00, 
BL service charge. Save COD charges, send 
full remittance pive pestage with order 
All unused money refunded with erder. 
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Fronts 


CARTRIDGES 


First Choice of 
Hi-Fi Equipment 
Makers... 


s 
. 


There is a quality Ronette Cartridge that 
will instantly improve the performance of 
practically every changer and orm now in 
use. Ronette Cartridges acclaimed by the 
audio experts as the mos! outstanding 
development in pickup history, deliver full 
frequency range, high compliance, negli- 
gible 1.M. distortion, true tracking with 
low stylus pressure. Preamplifier optional. 
Model TO-284P (I \\ustrated)—Turnover, with 2 
noninteracting sapphires $7.50 net 
Other models from $5.40 net, 
Diamonds available ot extra cost. 


At All Sound Dealers. 
RONETTE 
ACOUSTICAL CORPORATION 


135 Front Street, New York 5,N.Y. 


in Conoda: 
Audie Tool & Eng. Lid., Torente 
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Lae 
1.64 
1.c6 
11065 
a.es 
11.65 
iLne 
Ins 
inser 
ina 
i186 
is4 
585 
ave 
ius 
iv 
1K2A 
202i 
a2vee 
2x2A 
306 
sure 
gaa 
3qseT 
3ve 
sve 
suse 
svea 
sYseT 
Svea 
sz3 
sz4 
Gar 
eae 
eAaee 
Gara 
6aas 
GANG 
GAKS 
@ALsS 
eac7arT 


TYPE PRICE 
Gass 
ease 2 
Gas7TGa 2 
Gate 
6auseT 
6aue 
6avseT 
GaxseT 
6e04ca 
6BA6 
6ecs 
eene 
eecec 1 
eane 
6016 
enns 
GBKTA 
6ane 
6e.76T 
eeqa6eaT 
68QTA 
eer? 
esvse 
6c4a 


128H7 
iass7eT 
126K7 
128.767 
a26n70T 
12890767 
14AS8 
14a? 
1486 
14q7 
i1eecec): 
19036 
iets 
25a7eT1 
2saveoT 
25806 
2seqearT 
25s 
2s7zs 
2szeeT 
35A5 
3ses 
3scs 
3s.60T 
swe 
asve 


aa7uL7eT 
2 


ai7N7aT 
2 


ai7z3 


TYPE PRICE 
a7 


aav7P7eT 
2.00 


S17ZzeGT 65 


so 
so 
698 
60 
a4 
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Cathedral Sound 
in a Parish Church 


By DR. JOHN J. STERN 


VERYBODY associates church music 
with the majestic reverberations of 
choir and organ in a cathedral. The 
mighty chords of the organ linger on 
combine with the voices, and produce 
a feeling of space which creates an un- 


| forgettable musical and spiritual ex- 


perience. Composers of religious music 
often seem to take these echo effects 
into account and incorporate them into 
their mental picture of how their music 
will sound in performance. 

But what about the modest parish 
church, seating maybe 300 or 400, built 
without much consideration of rever- 
beration and acoustics? It might have 
a fine little organ, a well-trained, en- 
thusiastic choir of 10 or 12 voices—but 
how flat and dry this music usually 
sounds! How can an ambitious choir 
director improve his acoustic environ- 
ment without rebuilding the church? 

The answer is, of course, an 
tronic one: Why not try an echo 
chamber? A musical friend of mine, 
choir director in such an acoustically 
uncongenial church, experimented with 
the author in an attempt to enliven the 
sound in his church, which was 
ticularly disappointing when the con- 
gregation represented, acoustically 
speaking, a sound-absorbing lining 
We were fortunate in one respect: The 
church had three 15” speakers built in- 
to the ceiling, fed from a record player 
and a 20-watt power amplifier. The 
next step was to get two microphones 
and a second smaller amplifier, and to 
look for a room which could serve as 
an echo chamber. The ideal spot seemed 
to be the large, empty basement under- 
neath the church itself. 

The choir and organ are picked up 
by a crystal microphone which feeds 
into a 10-watt amplifier. Its cutput 
runs an eight-inch speaker in the base- 
ment, where the cavernous reverbera- 
tions are picked up by a second micro- 
phone. This feeds into the main 
amplifier which is connected with the 
three 15” speakers in the ceiling 

The effect is stunning. The amount 
of reverberation can be regulated by 
the organist who has the first ampli- 
fier near his manuals. Feedback may 
be a problem, but can be avoided by 
judicious placement of mike and choir 
A lot of experimenting will be neces- 
sary, but the result is worth the time 
one spends on it. 0 


elec- 


par- 


“cathe- 
sound. See article for full details. 


Setup used by small church to add 
dral” 


RADIO & TELEVISION NEWS 


Here’s a TV Multi-Outlet distribution 
system that gives clean, snow-free 
reception to every receiver... with an 
increase in signal strength and with 


signal-to-noise ratio maintained in the 


bargain. A single Multi-Outlet Jerrold 


System can feed 20 receivers, and 
Jerrold Distribution Amplifiers can be 
grouped for larger installations. Re- 
ception at each receiver, on all chan- 
nels, will be the best the antenna can 


provide in the area. 


INSTALLATION MADE EASY 


Profusely-illustrated booklet tells 
all about distribution systems— 
theory, cost estimates, installa- 
tion, etc. Free with each ABD-1 
Amplifier. 25c separately. Write 
for your copy today. 


The complete Jerrold Distribution 
System designed for 24 hour operation 
is built to the same standards as larger 
Jerrold Community TV systems which 
serve as many as 5000 sets from a sin- 
gle antenna. Yet a Jerrold Multi-Outlet 
System costs less than half the price of 
ordinary installations using unsightly 
separate antennas for each receiver. 

Investigate this profitable field now! 
Send for free catalog sheets describing 
all components, 


IER 


LINE SPLITTER (if needed) 


Type 11404—E£qually divides ompll- 
flier oviput up te 4 ways. Neo tubes. 
Cannot overiood. 


LINE TAP IMPEDANCE MATCHER 


One for 

for tine 

lsolotes receivers from each ether, 
Matches 72 ohm teed line to 300 ohm 
pet, Neo tubes, 


< now 
pried east Oue™ 
won ’ 


juen Tester 


Superior’s new 


Model 670-A 


SUPER METER 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS 


CAPACITY REACTANCE INDUCTANCE 


SPECIFICATIONS: 


D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts 

A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts 

OUTPUT VOLTS: 0 to 15/20/150/300/1,500/3,000 Volts 

D.C. CURRENT: 0 to | .5/15/150 Ma. 0 to |.5/15 Amperes 

RESISTANCE: 0 to |,000/100,000 Ohms 0 to 10 Megohms 

CAPACITY: 00! to | Mid. | to 50 Mid. (Good-Bad scale for 
checking quality of electrolytic condensers) 

REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 25 Megohms 

INDUCTANCE: 15 to 7 Henries 7 to 7,000 Henries 

DECIBELS: -4 to +18 +14 to +38 +34 to +58 


Superior’s new stream- 
lined Model TC-55 


QUICKLY AND EFFICIENTLY TESTS RADIO 
MINIATURES; EIGHT PIN SUBMINARS, OC 


YOU CAN'T INSERT A TUBE IN THE WRONG SOCKET. 
it is impossible to insert the tube 
the new Model TC.55. Seporote sockets ore used, 
each type of tube base. If the tube fits in the socket it can be 
tested 

“PREE-POINT” ELEMENT SWITCHING SYSTEM. 

The Model TC-.55 incorporates a newly designed element se 
lector switch system which reduces the possibility of obsoles 
Any pin may be used as a fila- 


in the wrong socket when using 
one for 


cence to an absolute minimum 
ment pin and the voltage applied between that pin and ony 
other pin, top-cap.” 

CHECKS FOR SHORTS AND LEAKAGES BETWEEN ALL ELE- 


or even the 


The Model TC-55 provides a super sensitive method of check 


The Model TC-55 comes complete with operating instructions and charts. Use it on the bench—vse it 
A streamlined carrying case, included at no extra charge, accommodates the tester 


for field calls 
and book of instructions 


AND DECIBEL MEASUREMENTS 


ADDED FEATURE: 


Built-in ISOLATION TRANSFORMER 
reduces possibility of burning out 
meter through misuse. 

The Mode! 670-A comes $ 

housed in 4 rugged, 

crackie-finished steel 

cabinet complete with 

fest leads end operat 0 
ing instructions 


TUBE TESTER 


AND TV TUBES INCLUDING: SEVEN PIN 
TALS AND LOCTALS; NINE PIN NOVALS 


ing for shorts and leakages up to 5 Megohms between any 
and all of the terminals 


ELEMENTAL SWITCHES ARE NUMBERED IN STRICT AC- 
CORDANCE WITH R.M.A. SPECIFICATIONS. 

One of the most important improvements 
foct that the 4 position fast-action m 
bered in exact occordance with the standard R.M.A, number 
ing system 

Thus, if the element terminating 

in pin No. 7 of o tube is under 

test, button No. 7 is used for 

that test 


we believe, is the 


2p switches cre oll num 


~ 


Alout Testing Picture-Tubes. 


which theoretically will con- 
Sounds 


Of course you con buy an “adapter” 
vert your standard Tube Tester into a picture-tube tester 
fine—but—it simply doesn't work out that way! 
We do not make nor do we recommend use of C.R.T. adapters 
becouse o Cathode Ray Tube is a very complex device and to 
property tes! it, you need an instrument designed exclusively to test 
R. Tubes and nothing else As compared to a make- shift adapter, 
which sells for about five dollars, ovr Model TV.40 C.8.T. Tube 


Superior's 
New Model 
TV-40 


Tester sells for $15.85. But, if you believe that Television is here 
fo stay, then you must agree thot the difference in price is more 
than justified by the many yeors of valuable service you will get out 
of this indispensable instrument 

Incidentally, the Model TV-40 is the only low-priced C.8.T. Tube 
Tester, which includes a real meter. Neons are fine for gadgets and 
electric-line testers, but there is no wshstitute for o meter with on 
honest-to- goodness emission reading scale 


C.R.T. TUBE TESTER 


Tests all magnetically deflected tubes...in the set...out of the set...in the carton!! 
SPECIFICATIONS: 


* Tests all magnetically deflected picture 
7 inch to 30 inch types 

* Tests for 
method 


quality by the well 
All readings on “Good-Bad" scal 
EASY TO USE: Simply insert line cord into any 110 
volt A.C. outlet, then attach tester socket to tube base 
Von trap need not be 
read direct « 


» tube). Throw switch up for 
quality test »» Good-Bad sale. Throw 


switch down for all leakage tests 


established 


* Tests for inter-element shorts and 


leakages up to 5 megohms. 


tubes from 


emission * Test for open elements. 


Tom 


e 
Model TV-40 CRT. Tube 
Tester comes absolutely com 
plete—-nothing else to buy 
Housed in round cornered, 
moided bokelite case. Only 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C 0. D. 


Try any of the above 
instruments for 10 days be- 
fore you buy. If completely 
satisfied then send down 
payment and pay balance 
as indicated on coupon. 
No Interest or Finance 
Cherges Added! if not 
completely satisfied return 
unit no explanation 


fo us 


necessary. 
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| MOSS ELECTRONIC DISTRIBUTING CO., INC. 
ag D-158 3849 Tenth Ave., New York 34, N. Y. 
agree t pa kk Name 


wh payment 


Address 


balance she 
© Medel 670-A 
57.40 witht 


nihiy far 6 


10 days 
3 months 
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RADIO & TELEVISION NEWS 


The Model 
TV-50 


A.M. Radio _—*F.. M. Radio 


—— A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 


Amplifiers 


Black and White TV — Color TV 


7 Signal Generators in One! 
R. F. Signal Generator for A.M. 
R. F. Signal Generator for F.M. 
Audio Frequency Generator 
Bar Generator 
Cross Hatch Generator 
Color Dot Pattern Generator 
Marker Generator 


SPECIFICATIONS: 


R. F. SIGNAL GENERATOR: 


The Model TV-50 Genometer provides complete coverage for 
A.M. and F.M. alignment. Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega- 
cycles to 180 Megacycles on powerful harmonics. Accuracy and 
stability are assured by use of permeability trimmed Hi-Q coils. 
R.F. is available separately, modulated by the fixed 400 cycle 
sine-wave audio or modulated by the variable 300 cycle to 20,000 
cycle variable audio. Provision has also been made for injection 
of any external modulating source 


VARIABLE AUDIO FREQUENCY GENERATOR: 


In addition to a fixed 400 cycle sine-wave audio, the Model TV-50 
Genometer provides a variable 300 cycle to 20,000 cycle peaked 
wave audio signal. This service is used for checking distortion in 
amplifiers, measuring amplifier gain, trouble shooting hearing 
aids, etc. 


BAR GENERATOR: 


This feature of the Model TV-50 Genometer will permit you to 
throw an actual Bar Pattern on any TV Receiver Screen. Pattern 
will consist of 4 to 16 horizontal bars or 7 to 20 vertical bars. 
A Bar Generator is acknowledged to provide the quickest and 
most efficient way of adjusting TV linearity controls. The Model 
TV-50 employs a recently improved Bar Generator circuit which 
assures stable never-shifting vertical and horizontal bers. 


CROSS HATCH GENERATOR: 


The Model TV-50 Genometer will project a cross-hatch pattern 
on any TV picture tube. The pattern will consist of non-shifting, 
horizontal and vertical lines interlaced to provide a stable cross- 
hatch effect. This service is used primarily for correct ion trap 
positioning and for adjustment of linearity. 


DOT PATTERN GENERATOR (For Color TV) 


Although you will be able to use most of your regular standard 
equipment for servicing Color TV, the one addition which is a 
“must” is a Dot Pattern Generator. The Dot Pattern projected 
on any color TV Receiver tube by the Model TV-50 will enable 
you to adjust for proper color convergence. When'all controls and 
circuits are in proper alignment, the resulting pattern will consist 
of a sharp white dot pattern on a black background. One or more 
circuit or control deviations will result in a dot pattern out of 
convergence, with the blue, red and green dots in overlapping 
dot patterns 


MARKER GENERATOR: 


The Model TV-50 includes a// the most frequently needed marker 
points. Because of the ever-changing and ever-increasing number 
of such points required, we decided against using crystal holders 
We instead adjust each marker point against precise laboratory 
standards. The following markers are provided: 189 Ke., 262.5 Ke 

456 Ke., 600 Ke., 1000 Ke., 1400 Ke., 1600 Ke., 2000 Ke., 2500 
Ke., 3579 Ke., 4.5 Me., 5 Me., 10.7 Me. (3579 Ke. is the color 


burst frequency.) 


The Model TV-50 comes obso- $ 50 
lutely complete with shielded 
leads and operating instructions 
lod NET 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C 0. D. 


Try it for 10 days before you buy. 
lf completely satisfied then send 
$11.50 and pay balance at rate 


MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. 0-158, 3849 Tenth Ave., New York 34, N.Y. 


Please rush one Model TV-50. 1 agree to poy $11.5 


No Iinterestor Finance 


't is understood there will be no finance, interest or ony 


other charges, provided | send my monthly payments wher 


Charges Added! |f not com- 


pletely satisfied return unit to iamediatehy dob Gnd eanabta 


due. t is further understood that should | fall to make 
payment when due, the full unpaid balance shall become 


| 
| 
| 
| 
of $6.00 per month for 6 months. | within 10 doys ond to pay $6.00 per month thereatter 
| 
| 
| 
| 


us, no explanation necessary. 


September, 1955 


Now...easier 
more versatile 
operation for... 


THORENS cD-43 


THE ONLY HI-Fi CHANGER 


SIMPLIFIED 
SPEED CONTROL 


CONTROL FOR 
MANUAL OPERATION 
4 


Plus an Improved direct-drive motor 
with separate gear for each speed 
++» for absolute speed constancy 
and silence. 


$93.75 net 


See Your Dealer or... for more about new 
improved Thorens Record Changers, 
Players and Turntables write: 


Lighters 


oe roe 


Improving Amplifiers 
(Continued from page 51) 


It has been found that the energy of 
the disturbances is distributed uni- 
formly throughout the entire frequen- 
cy spectrum used for communications. 

The amount of voltage that is devel- 
oped by thermal agitation in conduc- 
tors is computed from the following 
relationship 


E* (r.m.s.) \KTR XK ef) 

where: Z£ the r.m.s. value of the 
voltage generated across 
the resistance 

K constant a Xn 

watt-second/degree 
the temperature of the 
conductor (it is expressed 
in absolute degrees, Kel- 
vin, which is equal to 273 
plus the temperature in 
degrees, centigrade) 
the value of the resist- 
ance, in ohms 
the bandwidth of the sys- 
tem, here actually from 
30 to 15,000 cycles since 
this is the normal limit 
of audibility for most 
people. 


Since the amount of noise generated 
is quite small, only that appearing in 
the first one or two stages of a system 
is important. Work which has been 
done on noise evaluation in resistors’ 
indicates that the amount of 
generated decreased with the wattage 
rating of the Thus, 1-watt 
resistors of a certain value produced 
less noise than %-watt resistors and 
the latter were better than \-watt 
units. Furthermore, deposited film re- 
sistors and non-inductive wirewound 
resistors produced considerably less 
noise than composition resistors of 
the same rating. If these results are 
put to use in the first few stages of an 
amplifier, the reduction can be 
substantial 

The other main source of internal 
noise is in the tubes. We obtain a series 
of overlapping impulses due to the fact 
that the current flow from the cathode 
to the plate of a tube is not a con- 
tinuous fluid but a moving congrega- 
tion of separate purticles, the elec- 
trons. This is known as the “shot ef- 
fect.” We obtain noise even when so- 
called steady current is flowing, be- 
cause, at any single moment, more 
electrons are impinging on the plate 
than at some other moment. Over any 
time interval, the current is steady, 
but instantaneous fluctuations repre- 
sent the noise component. Examination 
has revealed that the energy of the 
noise is distributed evenly throughout 
the frequency spectrum. In this respect 
it resembles the noise arising from 
thermal! agitation 

With respect to tube noise, very 
little can be done. There are special 
low-noise tubes which have been de- 


noise 


resistor 


noise 


iKrebert. M V The Williameon Type Amplifier 
Brought Up To Date.” Audio Engineering, August, 
10962 


signed for application in the low-level 
stages of audio amplifiers, but unless 
your system contains such a tube, it is 
ordinarily not suggested that a change 
be made, since this would require 
a redesign of the system. However, in 
the choice of amplifiers, it is well to 
keep this fact in mind. The best known 
low-noise tube is the 12AY7; this is a 
dual triode. Another is the RCA 5879, 
and the British Z729. The latter two 
are pentodes. 


Circuit Balance 


Two of the major advantages of 
push-pull output amplifiers are their 
practical elimination of second har- 
monic distortion and the greater per- 
missible drive at the input provid- 
ing a stronger output with less odd- 
harmonic distortion. These advantages 
however, are possible only when both 
halves of the system are properly 
balanced and both are receiving the 
same amount of input signal The 
greater the deviation from this bal- 
ance, the less benefit we receive from 
the use of push-pull operation 

In checking for balance, there are a 
number of factors to keep in mind 
First of all, the push-pull output stages 
themselves must be balanced and this 
is usually determined by measuring the 
cathode current through each tube 

Another item to check is the applied 
signal to each tube and whether or not 
these are equal. A good test frequen 
cy is in the range of 1000 to 2000 
cycles. Any indication of unequal input 
signals means that the preceding 
phase inverter is unbalanced. It may 
be that both halves of the phase in- 
verter (if two sections are used, as 
in the Williamson amplifier) are not 
functioning with equal vigor, or resis- 
tor values may have changed. What- 
ever the cause, it should be corrected 

At this point, many technicians 
might feel that the system was bal- 
anced. For the middle range of fre- 
quencies this might be true; but what 
about the low- and high-frequency 
ends of the band? At the low end, 
supposedly equal-valued coupling ca- 
pacitors may differ considerably from 
each other and this would cause each 
push-pull tube to receive unequal 
amounts of signal. At the high end, 
the balance may be upset by stray 
shunting capacities. With signals of the 
proper frequencies, check response at 
both ends and only when equal signals 
are obtained at all frequencies can you 
be assured of receiving all the ad- 
vantages of this form of operation 

Stray capacitance is a function of 
parts layout and a better balance will 
be obtained if care is taken to make 
the system leading into the push-pull 
stages as physically symmetrical as 
possible. A little attention to details 
will pay off in cleaner sounding high 
notes. At the low-frequency end, check 
supposedly equal coupling capacitors 
and matched grid resistors to see 
whether they come within 5 per-cent 
of each other. If they do not, replace 
them with units that do 

Low-frequency response can also be 
improved by using larger filter ca- 
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VEE-D-X 


ROTENNA 


MODEL RO2-83 ILLUSTRATED 


Nothing else to Buy! This amazing VEE-D-X 
Rotenna includes a powerful all-channel 
antenna, built in Rotator, decorator styled 

console and all the necessary transmis- 
sion line for a complete, effortless in- 
stallation. 


Compact enough to fit in all attics, this 

VEE-D-X Rotenna provides Better 

Picture Quality than the average outdoor antenna without climbing 
on Rooftops marring the appearance of the house 


Installed within minutes—never affected by Rain, Sleet, Snow or 
Windstorms. Compact Rotator unit has long life motor—rotates in 
either direction 


Beautifully designed contro! console oper 
ates with convenient downward pressure, 
available in Heather Green or Cordovan 
Mahogany 


LaPointe ELECTRONICS, INC. 
ROCKVILLE. CONN 


Please send me specification sheets on 
) RO2-83 () RO-2-13 


Name 
Address 


City 


hear the miracle of multi-flare 


MH Wik ) I 


The 


New Deluxe 3-way 
Multi-flare Horn 
which outperforms 
speakers selling at 
twice the price— 


only $19400 


An exponential multi-flare horn system of unusual quality. The base 
horn (30-150 cycles) has an equivalent axial length of 15 feet. Two 
eight inch speakers placed on each side of cabinet with phase shift net- 
work for simulated three dimensional effect produce 150- to 2000 cycles. 
High frequencies (2000-16,000 cycles) have axial horn length of 32 
inches. The feeling of a large sound source is created by the non- 
resonant bass horn and electrical phase shift network. The clarity and 
smoothness are the result of unique phasing chambers and heavy air 
loading of the diaphragms. Capacity: 25 watts. Impedance: 16 ohms. 
Available in Blonde Korina, Walnut, Red Mahogany and Ebony. Three 
coats of lacquer hand rubbed tw a lustrous finish, Satin finished brass 
legs. 36 x 24 x 16 inches, Weight: 60 Ibs 


Other Stan White Cabinet Speakers 


LePetitte—19"x12"x9” 19.50 Hi-Fi ' 20" 645.00 
LeSabre—24"x15"x12” 79.00 4-D «36"24" 994.00 


See your Hi-Fi 
distributor 
or writé... 


pacitors in the decoupling networks be- 
tween stages Ten microfarads is a 
common value; raising these to 30 or 
40 »fd. will serve to improve the low- 
frequency response. 

The foregoing suggestions are put 
forth with the idea of helping tech- 
nicians improve the quality of exist- 
ing amplifiers. Basic desig 5s, at no 
point, been altered; all thi as been 
recommended is refinements —i3- 


Special Effects Amplifier 


(Continued from page 67) 


tors. However, it should be noted 
that the linearly damped wavetrains 
of some of the percussive sounds only 
represent one of the many sibilities 
in envelope modulation. F xample 
two or more balanced mod rs 
be used to obtain different attack and 
decay rates for different frequencies, a 
situation frequently found in nature. Of 
course, an oscilloscope i ery useful 
in experiments of this kind, as it per- 
mits a considerable degree of analysis 
of both waveforms and of modulation 
envelopes. A tape recorder may be used 
as a convenient method of examining 
particular sound patterns as a small 
endless loop of tape may be mace 
which will play back continuously 
Likewise, the tape recorder may be 
used instead of the audio oscillator 
as a signal source for modulation ex- 
periments 

Noise may also be used a i signal 
source, obtained either from a noise 
generator or from a record, and quite 
impressive electronic explosions can be 
obtained by triggering the balanced 
modulator Pistols rifles machine 
guns, and other types of explosive 
sounds can be simulated by proper 
choice of time constants, repetition 
rates, and frequency bands of noise 
An excellent device of this nature has 
been created by Hathaway for the NBC 
sound effects department 

So far we have considered relative- 
ly slow modulation rates, with modula- 
tion envelopes lasting as long as several 
seconds. Another class of effects may 
be achieved by modulating an incom- 
ing signal at rates of three cycles-per- 
second or higher. For example, speech 
or music may be modulated the rate 
of three to thirty cycles second 
with curious results. In a small room 
the amplitude variatior ure very 
noticeable, but may surpris 
ingly little with the lligibility of 
speech, although providing effects that 
may vary from that of an < 
broadcast to someone abou 
dred-and-fifty years old 
larger areas, with live 
modulation component 
less noticeable. and some 
fit achieved in public addr 
re-enforcement work a t 
tion cor nt tends to 
tic feedback. Similarly 
may actually serve t | n” the 
holes produced by mod | y instead 
of producing cancellation « tandiz 
wave patterns as the would in the 
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case of a conventional sound system 
Modulation rates above thirty cy- 


ccouemine Sevueese | NOW! TEST TUBES IN SECONDS! 
interesting effects, but other than 


this seem to have little utility as they 


introduce a buzzy or raspy effect into bad ; 
the reproduction. Nevertheless, in the MAKE NEW PROFITS in MINUTE 
creation of musical tones this tech- ° 
nique is of interest in generation of 

special qualities or timbres 

In scambaaten it might be noted that on every 

although the modulator circuit shown 

in this article represents a simple service call 
compact device of considerable utility, 
it still is only a point of departure 
compared to the possible complexity 
of equipment that might be used 
Similarly, only a few of the possible 
applications and effects obtainable 
have been mentioned yw 


ELECTRONIC GEAR VS A-BOMB 


N ONE of the first reports regarding 

the “survival” of electronic equipment 
at the recently-held A-Bomb tests at 
y ucca Flats, Nevada, General Electric 
Company has revealed that on the whole 
commercially-built electronic gear proved 
to be remarkably rugged in the face of 
the destruction accompanying the explo- 
sion. 

Thirty companies participated in the 
test at the request of the RETMA and 
FCDA. Approximately 150 products, NEW PORTABLE 


covering all types of radio rommunica- MODEL 

tion were tested. Various pieces of equip- DYNA- WK 

ment were housed in residences in situa- 500 

tions approximating placement under 

normal ian, W hile the buildings DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 

were damaged by the blast, the elec- 

tronie equipment showed remarkable 

durability. ; : 
While the full report of the FCDA- Now you can easily cut servicing time 

RETMA committee remains classified —make more on-the-spot tube sales— 

pending review by the Atomic Energy prevent costly call-backs—and give a 

Commission, it is expected to be made better service guarantee! Dyna-Quik— 

available to the industry shortly. the new top quality, low cost, portable 


Equipment taken from the test areas tester quickly locates all weak and in- 
has been returned to participating manu- 


facturers for further damage assessment. operative tubes—and easily does the DYNAMIC 

Based on preliminary cone , it is complete job with laboratory accuracy MUTUAL CONDUCTANCE 
not expected that part com- right in the home! You create greater 

panies will plan any extensive changes customer confidence because your cus- SHORTS 


in their current models. Minor altera- tomer sees for himself the true tube GRID EMISSION 
tions may be undertaken but it was in- condition. Easy to operate—in just a 
i al GAS CONTENT 


dicated that most manufacturers will ' 
probably hold the line on present equip- few minutes you ‘ am qui kly check all 
ment because of the ruggedness shown the tubes in a TV set. You can depend LEAKAGE 
at Yueca Flats. upon Dyna-Quik because it tests under 
Preliminary evaluation of gross dam- the dynamic heavily loaded conditions U07E EXPECTANCY 
age after the nuclear explosion revealed that are the actual operating condi *including new 600 mil series tubes, 


nearly all items were operable or readily . 
' tions of the set. At such low cost 
repairable. Damage was due almost 


wholly to falling structures. Radiation DyNna-QuIK quickly pays for itself 
was not a problem and thermal damage and continues to make money for you Handsome, rugged, luggage 
was insignificant. No broken vacuum every day! style carrying case, covered 
tubes or TV picture tubes were observed. ; in durable, black leather- 
4 250-watt AM broadcast tran«mitter DYNA-QUIK DOES IT FASTER, ette —_—— oO + 
did not return to the air three minutes Cover. Size: 15¥e & 16Me 5 
after the blast as hoped for, but this was EASIER, MORE ACCURATELY Ove Wa. Ver Sevens var OS 
attributed to breakage of the wires car- @ Makes complete tube test in as little as 12 C9ES, BS CGS, ES ae 
rying ordinary 60 cycle current into the seconds per tube—taster than any other tester! 
building housing the transmitter. Three @ One switch tests everything! No multiple 
steel antenna towers were still standing switching—no roll chart Made by the makers of 
after the blast. @ Laboratory accuracy right in the home! Large the famous CRT 350 
kor purposes of comparison, two dis- 4% plastic meter has two scales calibrated 
tances were used—4700 feet from 0-6,000 and 0-18,000 micromhos 
ground zero, where severe damage to 
surface structures was expected, and 
10,500 feet where equipment 
proved to be much less severe bee : © Automatic line compensation! Special bridge 
continuously monitors line voltage 


OF ALL TUBES* 
in use today for: 


PORTABLE—CAN BE 
USED ANYWHERE 


SEND FOR BULLETIN 500-N 


@ Shows customer true tube condition and life 
expectancy on ‘‘Good-Bad" scale! 


the effect of the explosion on housing 
structures was substantially less. ® 7-pin and 9-pin straighteners mounted on panel! 

Based on these preliminary reports, @ Never Obsolete! New overlay panels with 84K MANUFACTURI 
the electronic equipment proved that it up-to-date markings availabie from factory, ° eo ’ yn tay: 
could “take it.” uM) when required. 3726 NW. SOUTHPORT, CHICAGO 13 
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low cost 


includes: 


“28 Uses for 
Junction 
Transistors” 


Twe Sylvania 
type 2N35 
transistors 


3. 


A IN3S4A 
crystal diode 


SN 


FOR EXPERIMENTERS 
and HOBBYISTS 


Sylvania offers every ham, hobbyist, and 
experimenter an unprecedented opportunity 
to build his own transistorized devices. Build 
and rebuild for experience and fun—or build 
equipment for practical use. 


Every circuit detailed in “28 Uses for 
Junction Transistors” is practical because it 
was developed and built in Sylvania labora- 
tories. Every circuit you build with this | 
transistor kit will work because it’s been de- 
signed around Sylvania transistors. 


Pick up your kit today, 


Sytvania Execraic Propucts Inc. 
1740 Broadway, New York 19, N. Y. 


In Canada: Sylvania Electric (Canada) Lid. 
University Tower Building, Montreal 


y | 
SYLVANIA 


UGHTING + RADIO «+ ELECTRONICS 


TELEVISION « ATOMIC ENERGY 


130 


SS 


7 


« 
iq 


Manufacturers’ 
NA§ Literature 


COIL REPLACEMENTS 

J. W. Miller Company, 5917 South 
Main Street, Los Angeles 3, California 
is currently offering copies of its new 
64-page “TV Technician’s Coil Re- 
placement Guide” to the service in- 
dustry. 

The guide, which is designated as 
#156, contains more than 2000 differ- 
ent chassis and nearly 11,000 TV mod- 
el numbers, cross-referenced for all of 
the set manufacturers’ coil numbers 
with the Miller replacement 

The company has announced 
publication of a new general cata- 
logue, #56, which lists nearly 1000 
different replacement items which are 
stocked by the company at all times. 
The items include r.f. chokes, line fil- 
ters, AM coil kits, if. transformers, 
line filter chokes, industrial coils, and 
special if. windings 

Either or both of these publications 
is available upon written request to 
the manufacturer. 


also 


ANTENNA DATA 

Winegard Company, 3000 Scotten 
Blvd., Burlington, Iowa, is offering 
new literature on its low-cost line of 
“Pixie” antennas. 

The publication describes the anten- 
na's new and exclusive “Dicon” ele- 
ment design. This new element com- 
bines the most desirable features of 
both the conical and folded dipole an- 
tennas into one element but eliminates 
the undesirable features of each 

At the present time there are three 
antennas in the “Pixie” line—all of 
which are described in detail in the 
data sheet. 


CONNECTOR BULLETIN 

A new bulletin describing the com- 
plete line of AN electrical connectors 
manufactured by the Deutsch Com- 
pany, 7000 Avalon Bivd., Los Angeles, 
Calif., is now available to users in the 
electronic, aviation, instrument, radio, 
television, and allied industries. 

The publication briefly describes the 
fields of application for this type of 
electrical connector and provides gen- 
eral information on performance re- 
quirements, size and capacity, basic 
parts, and the numbering system used. 

When writing for a copy of this pub- 
lication, please specify Bulletin PN-1, 


DECADE BOX DATA 

Telex, Inc., Telex Park, St. Paul 1, 
Minn., has published a new data sheet 
describing the features of its minia- 
ture decade resistance unit. 

Designed for use in analogue-com- 
puting equipment and in circuit devel- 
ment and specialized electrical lab- 
oratories, the unit is approximately 


one-fifth the size of standard decade 
resistors, yet is available in maximum 
resistance values of 1 to 10 megohms. 
A photograph of the unit and complete 
product specifications are given in the 
literature. 


STEPHENS CATALOGUE 

The Stephens Manufacturing Corpo- 
ration, 8538 Warner Drive, Culver City, 
Calif. is now offering a new and unique- 
ly designed catalogue to the trade. 

The catalogue is made up of five sep- 
arate looseleaf sections placed in a 
cover which has folded ends that form 
a pocket. The first three sections are 
four pages each: two dealing with 
speaker enclosures, the third with co- 
axial and full-range loudspeakers and 
speaker systems. The last two are two- 
page sheets concerned with component 
loudspeakers, horns, networks, and 
theater installations. This design per- 
mits quick, ready reference to individ- 
ual sections 

Copies are available without charge 
from the company. 


CLAROSTYAT CATALOGUE 

Clarostat Mfg. Co., Inc., Dover, N. H., 
is currently offering copies of its latest 
catalogue to the industry 

Designated as No. 55, the new pub- 
lication contains more pages, more 
items, and more listings of resistors, 
controls, and resistance devices than 
previous editions. 

Notable features of the publication 
are handy assortments of wirewound 
resistors mounted on display cards, 
fuse-type resistors for TV, deposited 
carbon precision industrial 
type and precision controls for labora- 
tory and other semi-critical applica- 
tions, etc. 


resistors 


ERIE RESISTORS 

Erie Resistor Corporation, Erie, Pa., 
has announced publication of its new 
catalogue “D-55” for distributors, serv- 
ice departments, laboratories, indus- 
trials, product and ama- 
teurs. 

The new publication includes addi- 
tions to the company’s standard lines 
and two important new lines. The 
firm’s “Teflon” electronic components 
include stand-off and feedthrough in- 
sulators, sockets, and spaghetti. Also 
shown are the electronic components 
of Corning Glass Works, including va- 
rious types of capacitors and resistors 
which are available through Zrie dis- 
tributors. 

Copies of the catalogue can be picked 
up at distributors or from Dept. S of 
the company. 


engineers, 


WALCO NEEDLE CHART 

Electrovox Co., Inc., 60 Franklin St., 
East Orange, N. J., has developed a 
new method of positive phonograph 
needle identification using the name of 
the phonograph manufacturer as the 
only reference. 

Known as the “Walco Ident-I-Graf,” 
the new chart will give positive needle 
identification in five to ten seconds. De- 
signed as a simple 8” x 10” slide chart, 
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Prepare for a Good Paying Job —Or Your Own Business 


25 BIG KITS “| Will Train You at Home in 


RADIO-TELEVISION 


On Liberal No Obligation Plan!” 


New Equipment! New Lessons! Enlarged 

Course! The true facts are yours in my 

big new catalog YOURS FREE 
JUST MAIL COUPON! 


2 I can train and prepare you in as little as 


10 months to step into the big opportunity 

Radio-Television service field. Train without 

signing a binding contract . . . without obli- 

gating yourself to pay any regular monthly —), 
amounts. You train entirely at home in spare President, Sprayberry 

hours ... you train as fast or as slowly as Academy of Radio 

you wish. You'll have your choice of THREE SPRAYBERRY TRAINING 
PLANS ... planned for both beginners as well as the more experienced 
man. Get the true facts about the finest most modern Radio-Training avail- 
able today .. . just mail the coupon for my big new 56 page fact-filled 
catalog plus sample lesson—both FREE. 


Train the Practical Way—with Actual Radio-Television Equipment 


My students do better because I train both che mind and the hands. Sprayberry 
Training is offered in 25 individual training units, each includes a practice giving 
kit of parts and equipment all yours to keep. You will gain priceless practical 
experience building the specially engineered Sprayberry Television Training Re- 
ceiver, Two-Band Radio Set, Signal Generator, Audio Tester and the new Spray- 
berry 18 range Mulci-Tester, plus other test units. You will have a complete set 
of Radio-TV test equipment to start your own shop. My lessons are regularly 
revised and every important new development is covered. My students are com 
pletely trained Radio-Television Service Technicians 


See for Yourself ...Make Your Own Decision 
NEWEST : 
DEVELOPMENTS --+»Mail Coupon Today! 


Your training The coupon below brings you my big new cacalog plus 
covers U H F, Color an actual sample Sprayberry Lesson. | invite you tw read 
Television, F M, the facts to see that I actually illustrate every icem 


Oscilloscope I include in my training. With the facts in your hands, 
Servicing, High 
Fidelity Sound 
and Transistors. 


you will be able to decide. No salesman will call on you 
The coupon places you under no obligation. Mail it now, 


today, and get ready for your place in Radio-Television, 


SPRAYBERRY ACADEMY OF RADIO 


111 North Canal Street, Dept. 25-C, Chicago 6, Illinois 


Mail This Coupon For Free Facts and Sample Lesson 


SPRAYSERRY ACADEMY OF RADIO 

Dept. 25-¢ 111 M. Canal St., Chicage 6, tl. 

Please rush all information on your ALL-NEW Radic-Tele- 
vision Training Plan. | understend this does not obligate me 
and that no salesmen will call upon me. taclude New Cate- 
log end Sample Lesson FREE. 


Nome Age. 


September, 1955 


the “Ident-I-Graf” is constructed of 
heavy varnished cardboard and printed 
in two colors For further ease of 
needle identification, the chart illus- 
trates dozens of the most popular 
needle and cartridge types. The reverse 
side provides identification through 
cartridge manufacturer’s data. 
Complete information for obtaining 
this chart will be supplied by the 
manufacturer on request 


“HEADLINERS FOR HAMS” 

The Tube Division of Radio Corpora- 
tion of America has published a com- 
pletely revised edition of its popular 
four-page folder, “Headliners for 
Hams”. 

The folder covers 45 popular RCA 
ham tube types—oscillators, ampli- 
fiers, frequency multipliers, voltage 
regulators, thyratrons, rectifiers, oscil- 
lograph types for test equipment, and 
camera tubes for use in amateur tele- 
casting 

“Headliners for Hams” contains a 
tube line-up chart for amateur trans- 
mitters; operating conditions for class 
because Sangamo C amplifier and oscillator, modulator 
and frequency-multiplier service; sin- 
Telechief Capacitors | gle-sideband tube data; and latest ham 
ratings on popular receiving-tube types 

still outperform all Copies are available from local tube 
o distributors or from the Commercial 
| other paper tubulars Engineering Department of the Tube 


Division, Harrison, N. J 


STANCOR TRANSFORMERS 

A new 24-page catalogue of Stancor 
transformers for replacement and 
original equipment applications has 
just been published by the Chicago 
Standard Transformer Corporation, 
Addison and Elston, Chicago 18, Ill 

This new catalogue is a completely 
revised and expanded reference book 
listing 543 transformers and related 
components. It contains detailed elec 
trical and physical specifications for 
each unit, in an easy-to-read type 
What do we mean when we say all other molded tubular ca- [illustrations of each transformer type 
Sangamo Telechief Capacitors pacitors...that they have a ee >> ee 

ig 
outperform all other molded final insulation resistance 10 to Copies of this catalogue are avail- 
paper tubulars? 15 times greater than any other able without charge from the firm's 
t " on tenes bow? distributors or from the company di- 

Simply this: When it comes Paper tubular a woe oo | rect. 
to moisture resistance . . . opti- molded in HUMIDITITE... 


. . . — — | TWEETER-NETWORK DATA 
P ast ° 
mum operation in high tem- the remarkable plastic mold ae Settee Division of Perma. 


peratures... when it comes to ing compound developed by flux Corp., 2835 N. Kedzie Ave., Chi- 
holding rated capacity under Sangamo. cago 18, Ill., is now offering copies of 

a a “ its Engineering Data Sheet No. JC-101 
all conditions, the Sangamo WERE IS TRULY EXTRA VALUE AT NO The sheet covers schematic diagrams, 
Telechief wins hands down. EXTRA cost! Best of all, Tele- response curves, comple te specifica- 


} , thief. the biggest value ia tions, and a detailed description of per- 
Tests by major manufacturers Chiel, the bigg formance characteristics on the com- 


and branches of the Armed molded paper tubulars, is avail- pany’s Model 32KTR super tweeter 
Services—not our tests—have able to you at the price of an | and the Model NK-60 crossover net- 


+ ‘ . . ‘ work. 
proven that Telechiefs outlive ordinary capacitor. Copies of the data sheet are avail- 
able either from local distributors or 
from the company direct. 


SANGAMO ELECTRIC COMPANY [neConiimerimememe rear 


toad, Glenwood Landing, L. L., N. Y., 
MARION. ILLINOTS has published a bulletin describing its 
Model DR-400 ultrasonic cleaning 
equipment for production cleaning and 


RADIO & TELEVISION NEWS 


degreasing of precision products for 
the electronic, electrical, radio and TV, 
photographic, and instrument manu- 
facturing industries 

An explanation of the unit's opera- 
tion is given in the data sheet along 
with complete specifications on the 
DR-400. 


TEKTRONIX SCOPES 

A new 16-page booklet describing 
the company’s line of oscilloscope and 
plug-in amplifiers has been issued by 
Tektroniz, Inc., P. O. Box 831, Port- 
land 7, Ore 

Included in the publication are de- 
tails on the Type 530 series oscillo- 
scopes, Type 53 plug-in units, and Type 
53/54 plug-in units. Complete descrip- 
tions and specifications are given in 


a hg met SANGAMO REPLACEMENT. 
Rotem §=ELECTROLYTIC CAPACITORS 


, Flushing 55, N. Y., has available 
a compact, fact-filled booklet covering 
its line of power supplies 

Twenty-four different models are 
pictured and described in detail with 
performance specifications presented 
in tabular form for quick and easy 
reference. 

Copies of this booklet are available 
without charge from the manufacturer 
on request. : SANGAMO Type MT “‘Chieftains.”” Specially designed for television 

— and other electronic applications where operation at 85° C is 
E-V CONDENSED CATALOGUE required ... hermetically sealed in round aluminum containets... 

A new condensed catalogue, No. 123, small size makes them good for mounting in limited space . . . they 
has been issued by Electro-Voice, Inc fit anywhere and can be mounted in almost any position. 

Sjuchanan, Mich @eeeeeeeeeveeev eee ees eeeeeeveeeeeen ees 

The 14-page publication gives basic 
information on television, broadcast 
p.a., recording, communications, and 
special purpose microphones and acces- 
sories as well as high-fidelity speakers 
speaker systems, components and en- 
closures, and high-fidelity cartridges 

Details on the company’s “Circlo- 
tron” amplifiers and CDP compound 
diffraction p.a. loudspeaker systems 
are also given along with information 
on replacement phono cartridges, FM 
boosters, etc 


SANGAMO Type PL “Warrior.” These twist-tab electrolytics are used as original 
equipment by all major manufacturers...they are exact replacements... 
assure long life and dependable performance at 85° C and under conditions of 
high surge voltages and extreme ripple currents. 
WCEMA DIRECTORY 

The 48-page 1955 product list and 
membership directory of the West 
Coast Electronic Manufacturers Asso- 
ciation has just come off the press 

Over 190 member companies from 
San Diego to Seattle are listed in the 
directory, and all products manufac- 
tured by members are classified for 
easy reference 


Copies of the directory are available 

to purchasing agents and buyers. Re- 
quests should be made on company let- SANGAMO Type CS “Tomahawk.” 
terheads to Don Larson, WCEMA Gen- These electrolytic capacitors are contained 
eral Manager, 339 S. Robertson Bivd., in wax-filled cardboard tubes with insulated flexible leads approximately 8 
Beverly Hills. Calif inches in length extending from both ends of the unit. Each unit is supplied 
. with a mounting strap to facilitate mounting to the chassis. 


, 


LAFAYETTE CATALOGUE 
Lafayette Radio, 100 Sixth Ave., 


New York, N.Y. has released a 6 | MAYUMI el@0 Tama Uh 


page catalogue, No 

A wide assortment of radio, TV, and 
high-fidelity equipment is pictured and 
described in this flyer. The publication 
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Model 1-160 ¥ 


ba 


selectivity. AC-DC. Only $29.95" in ebony. 


*Prices slightly higher in West and South. 


For name of your 
nearest dealer, write: 


For those who. already have audio ond speaker facilities either 
separately of in a radio, TV o: phonograph. High sensitivity, 
exclusive Granco NO DRIFT cooxial-tuning and built-in antenna. 
Housed in beautiful plastic cabinet 


TWO MORE SENSATIONAL “Music Hall” VALUES 


@ The GRANCO FM RADIO-Model 610 in the 
same compact cabinet has exclusive Granco co- 
exialtuning for DRIFT-FREE performance. A real 
quality radio with superb tone, sensitivity and 


Both available in decorator colors at slightly higher prices. 


36-07 20th Avenue, Long Island City 5, N. Y. 


GRANCO PRODUCTS INC. ; 


Compares Favorably With 
High Priced Tuners! 


$ 3 * 
AMAZING 
VALUE... a 


@ The GRANCO FM.-AM RADIO- 
Model 720 has all the fine FM 
features of Model 610 plus fine 
AM reception. Two built-in (AM 
and FM) antennae. Terrific valve. 
$39.95* in ebony. 


~~ HERE’S HOW TO | 


GET YOUR START 
IN RADIO ELECTRONICS 


More experts 

got their basic 
training from this 
big book than 

any other 

of its type! 

basic were 
can really understan¢ 

training that can help 
fit you for a good pay 
radio - television - electronic 
career! 

Ghirardi’s RADIO 
PHYSICR COURSE ts the 
oldest book of ite kind 

and still a best seller 
because it Is se amazingly 
clear and complete. Thou 
sands now in electronics 
got their start from this 
great book and they'll 
recommend it te you te- 
day! Starts with Basic Complete, basic train- 
Electricity (over 300 ing for beginners 
pages) then takes you step by step through the 
entire radio-electronicsa fleld 
Covers principles, theories and practices that are 
basic to even the most modern equipment. 9723 
pages; 508 pictures, 856 helpful self-review test 
questions. Price only $6.50 


STUDY 10 DAYS FREE! -——— 


*. RN-95, RINEHART & CO... INC., 
232 Medison Ave., New York 16, N.Y. 


Mend Ghirardi’s RADIO PHYSICS COURSE 
home- training book for 10 days free examination 
1 will then either return book promptly of send 
you $6.50 plus postage in full payment, 


Here's 


you 


RADIO PHYSICS 
COURSE 


by A. A. Ghirardi 


Name ... 


Address 


OUTSIDE UAA.—#7.25 cash only Meney back 
vb returned in 10 days 


(ity, Zone, State . sreee | 
| 
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New VU Magnemite* 


Spring-Motor 
Battery-Operated 
Portable Tape Recorder 


i 


Now you can consistently moke professional 
recordings under the most gruelling field con- 
ditions. Tapes will faultlessly play beck on all 
professional and home recorders. Ruggedly 
designed for maximum dependability and top- 
notch efficiency. Combines unlimited versatility 
of performance with extreme simplicity of op- 
eration. Choice of fourteen models available 
for every conceivable application. 


Incorporates o@ multi-purpose VU monitoring 
meter for precise setting of recording level 
without earphone monitoring. Meter also accu- 
rately indicat diti of “A” and “6” 
batteries. Five single speeds as well as iwo, 
three and 4speed models available. Units 
weigh only 19 Ibs. with batteries and measure 


6%" x 9%" x 144%". Higher speed models. 


meet NARTB standards. All 
gvoranteed for One Full Year. 


recorders are 


late tachnical « citicath 


P P and direct 
factory prices write to Dept. RT 
AMPLIFIER CORP. of AMERICA 


Bb dway ‘ y ’ y 


| 


lists amplifiers, TV boosters, micro- 
phones, record players, receivers, tape 
recorders, phono parts, speakers, anten- 
nas, hardware of all types TV 
accessories, tubes, resistors and ca- 
pacitors, intercoms, p.a. systems, as 
well as various items of optical equip- 
ment. 

Free copies of this 
available on request. 


tools, 


catalogue are 


PRINTED CIRCUIT DATA 
International Resistance 
401 North Broad Street, Philadelphia 8, 
Pa. has issued a new bulletin covering 
its Type MCR molded printed 
tronic circuits. 

Catalogue Data Bulletin M-1 
vides comprehensive details on 
types, construction, applications, di- 
mensions, design service, leads and 
terminals, etc. of the circuits currently 
available in the line. 


Company, 


elec- 


pro- 
the 


PANEL INSTRUMENTS 

A data sheet on the company’s line 
of 4% inch custom panel instruments 
is currently available from Phaostron 
Company, 151 Pasadena Ave., South 
Pasadena, Calif. 

Physical and electrical specifications 
on the line are included in tabulated 
form for easy reference. The instru- 
ment is illustrated full size to demon- 
strate the. ease with which the meter 
scales can be read 


TRANSISTOR APPLICATIONS 


A new book, entitled “Transistor Ap- 
plications” has been published by Ray- 
theon Manufacturing Company of 55 
Chapel Street, Newton 58, Mass 

This 116-page illustrated manual 
gives constructional details on over 50 
different types of transistorized equip- 
ment. 

In addition to the articles, many of 
which originally appeared in this mag- 
azine, the booklet lists complete tech- 
nical data on the company’s low cost 
units and pertinent technical informa- 
tion for the 11 types of transistors now 
in the firm's line. 

The booklets are 50 cents a copy and 
are available from Raytheon tube dis- 
tributors or from Department P-7 of 
the company. —30- 


A Raytheon foursome looks over advance 
copies of the company’s new transistor book- 
let. From left to right are: Charles W. Martel, 
Norman B. Krim, Robert K. Dixon, and Her- 
bert F. Starke. Messrs. Martel, Dixon, 
and Starke have articles in the new book. 
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Tape Recording 
(Continued from page 59) 


Frequency of the bias current is 
governed by two requirements: (1) It 
should be outside the audio range. (2) 
It should be several, preferably at least 
five, times as great as the highest 
audio frequency recorded in order to 
beat effects between the bias 
frequency and harmonics of audio fre- 
Bias therefore 
operate in the range of 30 to 150 kc. 

It is necessary that the resonant fre- 
quencies of the record and erase heads 
be in the neighborhood of the bias 
quency or above it, otherwise, losses 
in bias and erase current would occur 


avoid 


quencies oscillators 


because low capacitive reactance of the 
heads at the bias frequency would act 
as a short circuit 

Current required by the erase head 
may be 10, 20, or more times as great 
as that required by the record head 
Therefore it is necessary to limit the 
current to the record head by means 
of a capacitor. Optimum 
bias current varies with type of tape 
and speed of the recorder. The better 
machines enable bias to be readily 
varied and metered. Sometimes the vu 
meter of the preamplifier is 
employed through a switching arrange- 
ment; a special scale on the meter is 
then used for reading bias current 

The should generate 
a sine wave with negligible harmonic 


resistor o! 


record 


bias oscillator 


MODEL RE-1 


MULTIPHASE 


“‘Rejuva-Tube’ 


CRT REJUVENATOR 


Brings 


SENSATIONAL MONEY MAKER 
Complete Kit $49.50 Factory Wired $59.50 


Condensed Instructions Printed Inside Case Lid 
Sm ee & Rejuvenation with the “Rejuva- Tube” 
‘atent Pendi 


“Rejuva-Tube” By The Designers of 
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distortion to keep noise at a minimum 
Symmetry of the waveform is very im- 
portant. An asymmetrical sine 
in effect contains a dc. component 
which corresponds to the difference 
between the amplitudes of the positive 
and negative portions of the wave. As 
previously indicated, a d.c. component 
in recording results in noise. This noise 
is “developed” in the tape by a d.c 
component in either the record or 
head. Moreover, asymmetry of 
current (as well as other such 
as sudden cut-off of a large signal, ac- 
cidental contact with magnetized tools, 
etc.) may produce a degree of magnet 
ization of the record and erase heads 
This results in a further dc 
ponent in recording and 
noise. For this reason users of 
fessional machines frequently 
netize the heads with an a.c. 
magnet which is slowly brought to the 
heads and slowly removed. (The 
condition and cure applies to the 
back head, which tends to 
magnetized owing to the natura! 
metry of audio waveforms.) 

The bias oscillator is usually 
within the unit which contains the 
record and playback preamplifiers. In 
some instances it may be located in 
the transport mechanism or in a 
separate unit. 

Next month's article will the 
tapes used in home recording and dis 
cuss their contribution to over-all re- 
cording quality. 

(Continued Next 


wave 


erase 


causes 


com- 
additional 
pro- 
demag 

electro- 
same 
play- 
become 


isym 


located 


cove! 


Month) 


| LONG PLAYING 33% &.P.m. HiGH-FiDELITY | 


P CHOPIN 
— ~ pm 


BEETHOVEN 
Plane Senate Ne 24 
in f Sharp, Opus 78 
DUKAS 
Sorcerer's Apprentice 
BRAHMS 
The Academic Festival 
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Symphony Me 26 
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BACH 
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Might on BaigMeountan 
WAGNER 


Mall the coupon below and 
you can have these 10 com- 
plete masterpieces FREE 
no obligation to buy any 
records from us ever! We 
want you to hear these 
brilliant performances by 
world famous artists repro- 
duced with amazing fidelity 
on our distortion free discs 
Best of all, with these se- 
lections you receive a Trial 
Membership in the Musical 
Masterpiece Society with 
full privileges 
HOW CLUB OPERATES - 
Future selections are described 
in advance of release. You Die Meistersinger 
may audition any of these for be Act} 
5 days FREE. Only those you BERLIOZ 
keep are billed at the Mem- The Reman Carnival 
low price of only $1.65 
ione-plaving - VIVALDI 
saving you 40 of th Concerte in C ter twe 
retail price Trumpets and Orch 
25¢ to cover postage 


Mal! coupon 


The Musical Masterpiece Society, Dept 
43 West 61st Street, New York 23, N 
Enclosed is 25¢ to cover postage for the 10 master- 
pieces listed above. Enrol] me as a Trial Member 


at any time. For future discs 
niy $1.66 pilus shipping 
Only one somple pockoge to « customer 


each 


| Limit 
Name 
| Address 


City 
| Canada 


address 


@Only Device That Meters Cathode = 


Activity During Rejuvenation 


@Tells Exactly When Rejuvenation 


Should Stop — 


®@Prevents Damage to Cathode Emit- 


ting Surface 


®@ Built-in Current Limiter Eliminates 


Possibility Of Accidental Cath- 


ode Ribbon Burn-Outs 


COMPARE THESE FEATURES 
Tests — Repairs TV Picture Tubes With- 


out Removing Tube From Set 


© Compact, light-weight and easy to use. 
detects open or shorted ele- 
ments and leakage as high as 3 megohms be- 


@ Complete Tester 


tween elements. 


“Dim-Outs” Back to Life @ Highest quality lab instrument construction. 


@ Special metered circuit removes “particle” shorts 


between heater and cathode. 
teristics. 


identifies gassy tubes. 


AD, 


1247 W. Be or 


@ Checks cathode emission and grid cut-off charac- 


@ Predicts approximate life-expectancy of tube— 


DEALERS! Now you can 
sell those “dim-out"’ trade- 
ins at a good profit, and 
back them up! 

SERVICEMEN! Sell rejuve- 
nation service. Fully 80% 
to 90% of picture tubes 
that have gone dim in serv- 
ice can be quickly reacti- 
vated to furnish up to years 
of “bright as new’ service! 


Ceatral Electronics, Duc 


t Ave cr 


cago 13. 


PICK ‘Your “CHASSIS | FROM THESE THREE 
EACH ONE AN OUTSTANDING McGEE VALUE! 


erent PA-AM 
sat ay ROS. 


Tone Controi—Slide Rule Dial 
88-1068 MC—540-1600 KC 


Jocheon mode! FABC. & tube FM-AM custom chassis 
oo 40 to 1600 ke and FM BB to 
wn 


~ 
Mode! FART 
coaxial 


inectuded ‘ 
speaker, 


cu-ieyv, i2 


9-TUBE HI-FIDELITY 


wt , w 
speaker, tao 00 extra, 


12 wett fit audio amplifier 
combined t th 


JACKSON AM9A 


5 "" condenser with tun 

” * high with 

escuteheon, 
J 


price, $9 


ve 
Anobe yam and tro uded 
Velev i coas epeaher,, 


Regular $89.50 
McGEE’S SALE PRICE 


* HIGH FIDELITY 7. 


*& AUTOMATIC FREQUENCY CONTROL 


Hallicrafters Mode! & 7@A, 11 
custom chassis. Size Tie 
Complete with tubes 
inetructions 


tube FM-AM super- 
ig_ x ht 
knobs eecutecheoon, 


, phon 
cartridge 
Wall) eratter at be FMA ‘ wt 2 ibe. Sat 


McGEE OFFERS $100,000 STOCK OF CUSTOM RADIO CHASSIS 


NEVER BEFORE AT SUCH LOW PRICES! EVEN SAVE ON COAXIAL SPEAKERS AND RECORD CHANGERS 


tu ” 2 * price $60 95 
ia COAK SPEAKER Sto 00 EXTRA a6 COAK SPEAKER $20.00 EXTRA 


McGee's Famous 
12 AND 15 INCH COAXIAL P.M. 
HIGH FIDELITY SPEAKERS 


125 '23% 


12-inch 15-Inch 
, Model CU-14Y Medel P15-CR 
Model CU-14Y, 12” high fidelity coaxial om 30 to 17,800 


eps. Full 6.8 oF, Ainico 
high frequency tw 


re 


confuse 


Quality speaker Stock 


te 8 ohm 
$62 50 P1IS-CR, MeGee's Sale 


WEBCOR 3 SPEED CHANGER 


WITH RPX-050 G. E. ‘29 


a 
record ogneer 


3 speed automatic 
var lable reluctance 


regular tiet speaker. Model 


output transformer. 
Price, $23.9 


Sr 
posit son to prevent damaging drive wheels 
xs 


Ship. wt. 12 the Sale price 


REGULAR $65.00 LIST COLLARO 


3 SPEED HI-Fi “tana 


Imported Sale ‘38% < 


from England Price 
3 speed automatic 


Less ena. 
t Collare Mode roeerd changer 
° 13 Constant 


gold hammertone 
sale price, $38.95, less cartridge 
Collaro ‘changer with G.&. RPX-OS2A 


Regular 
spindie 


; Goiden 
Treasure’ 


speed sute- 
a, the features 


cartridge, $58.95. 
ENGLISH GARRARD CHANGERS 
‘68> RC-90 w. GE RPXOS2A 


speed automatic rec- 
Shute off after last record 
motor 


XO052A 


RC-80 Garrard, 3 


ord change 


a” wide 
below 


nex OS2A 


Treasu car 
extra tridge, S88.11. 45 RPM spindie $3.43 


AT-21MA $49.95 KL-27X $39.95 $59.95 $59.95 
21" MAHOGANY ‘2 DOOR TV-PHONO CABINET $49.95 


comb matic . aif doors, for 
4 wide and 
wide and 19 
with @° height ote 
21” gold trim plastic safety shield 


MAHOGANY: v CABINET $39.95 
eatinet ter aa et aa 
hold « ty Shasete 2 
manufacturer's 
This cabinet and 
wher baffle, Stock No 
aveilable at $5.00 


27” 4 Door Mahogany Cob. 
$59.95 


(‘») No 27.34MA 
doors tor 21 

3: 

a7e 


for o ePeakers 


24”. ar" 
ate ‘ ” 
a traetron 


mahogany open high, 


and 2345 


Ship. wt 


Mahogany with 


TELEVISION CONSOLE CABINETS AT LESS THAN FACTORY COST! 


FOR YOUR TV CHASSIS—MODELS FOR 27 INCH TO 16 INCH CHASSIS 


$29.95 $19.95 
17" FULL DOOR $29.95 


NRT-21M $59.95 BT-210 $22.95 


DELUXE 21” MAHOGANY TV-PHONO CABINET 2 
i finish manogany 
autifu 


22%. @ 
wide Cranger shelf 
90 = 25m, mahogany 
and satety glass 
21" BLONDE $22. 95—MAHOGANY OR WALNUT $19 $5. 
ey aioe esense oak 21 cabinet te high, 24 wide 
are 2 ide ane Vy deep Sate cut 
“front no blank ned nt se Sale price, 
7-210, wainet 21° TV cabinet, above, Sale pr $iv.os 
MT-210, mahogany 21° TY cabinet. same as above, ‘Sale ‘price, Sie os. 


hie wt 
Biank pane! 


2.2 oa 
6-TUBE, 7-BAND RADIO KIT $14.95 
6-18 MC 550-1650 KC 


6 tube, 2 band AC-OC radio kit, complete with 
cabinet. Popular with sehools 
Receives br 


3-SPEED AMPLIFIED PLAYER KIT $10.95 
2 TUBE AMPLIFIER—8” SPEAKER 


3 speed te 
2) 


Complete " 

me to Build this ay uy thie he 

he cost of the parts "Sh ‘e. wt. 15 tbs. Model No he 743K 
s 
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1903 McGEE ST., KANSAS CITY, MISSOURI 
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RADIO & TELEVISION NEWS 


AMERICA’S FINEST VALUES IN “LOW COST” HIGH FIDELITY 


NEW MODEL HF-20-20 WATT HI-Fi AMPLIFIER—NOW ONLY $22.95 


“20 WATT Hi-Fi AMPLIFIER—SALE PRICE $225 


RESPONSE 30-15,000 CPS—PUSH PULL 616 OUTPUT—TWIN TONE CONTROLS 
INPUTS FOR MIKE AND CRYSTAL OR V.R. PHONO PICKUP 


ee 


With CU-I4Y, 12” Coax Speaker 
With P15-CR, 15” Coax Speaker 
a » With imperial IV Speaker System 


oN ~ A 8 ‘With HF-33GE Speaker System 


Output. Response 30-15,000 CPS. Ship. Weight 20 Ibs. Sale Price 


Astatic JT-30 Xtal Mike and Desk Stand $9.97 Extra 


i 
| 
| 
— 


‘With $P-12125 CR Speaker System 


(Add $1.00 for HF-30 Instead of WF-28) 


Model HF-30, Same as HF-20 with Heavy Output Trans. Rated at 30 Watts | Power | 


A tremendous High Fidelity Response 30 te 
15000 cps. Electronic bese end treble beest by seperate tone 
controls Vee thie amplifier with any recerd changer heaving 
eryetal er veritable reluctance cartridge, redie tuner er high tm 
pedance erystal or dynamic w 20 watts power output 
Use with any 4 or 6 ohm spear Chaseie sine 
7h = 10445 = Tie” high Complete with tubes: 2 @446, @ 
6C4, 12AKT and B46 Thte te @ terrifte value A ready t ure 
high fidelity amplifier at tess than the cost of a Bit. Ship, wt 
a7 the Model HF-20, 20 watt Hi-F) amplifier, MeGee's sate 
price, $22.05 


amplifier welue 


$44.95 
$69.95 


This amplifier ie recommended for use with the speaker systems 

Gescribed below, as we'll as the 12° and 16 

shown on the opposite page. HF-20 amplifier with CU-L4Y 

coaxial PM speaker, $32.66; with FIS-OR, 16 

speaker, $42.96; with tmperial 'V epeeker syetem 

SP-L2L26CR speeker system, $44.95 with F-33608 sepearer 
| eyetom 69.95. if the HF-30 amplifier is desired, add $7.00 to 

© above bination prices 


$29.95 


28 WATT HI-Fl SPEAKER SYSTEM 
2- 12” Woofers SALE PRICE 


Power "Sup 495 


Power Supply 
and L-C Cross- 
over Network 
Gyeen Speaker Sye- 


25 watt, High-Fidelit 
tem, comptete with 


wooter speakers 
and 


t inductance capacitance type 
below 2000 cps from entering the tweeters and el: minates frequenc? 
The cross-over network system is simple to to 
h fidelity audio ampliher or radio. Ne sr *foiasen, 
Sale price, 
the 2 a 
ti4.06 ideal for wee with HF-20 and HF-30 amplifiers described aves 


HIGH FIDELITY SPEAKERS 
8” BLUE STREAK 
15” BLUE STREAK WOOFER 


Modet HF-8/, & BSive Streak.” 


This one 


50 
nal music systems. Ship. wt 


wooter Hes « s6% on. Ainice V magnet 


TV-2000 series 
complete with 
Thousands of TV 


SALE PRICE 


ey VA 


Stock Tv- a000- Md FO 

. 2 fer $25.00 + R $25.00 

Standard Coil cascude 12 channel tuner with 23th posit 
tubes 6807 and 6/6 
Mw, Arvin 


Cuger. Gs with 
price 

Matching knebs for No K-2 for 

selector, Set VCK-2, matching volume and senerenh knobs € 


gtanaere © Coit tum 
TWO-TUBE 


separate 


and channel 


fine tunin 
h Se & pelr 


ther set on 


Tv tw 
many Makes a 

Placement use and 68C5 tubes. 
Used in COS. Arvin, Crestey FITTOLFY, 
TOLM, TOLU, FRZICOLEH, ete. Also, idea 
for general replacement use. A good rep! ace- 


channel 


UHF CONVERTER 
TUNERS $2.95 
3 FOR $7.50 


Take your choice of any of 
uv 


complete UNF ee-tuner similar te the one ue 
acturers in their UNF TY sete 
nded ‘or use in UMLE and UMIZ 
gg Ah ane Mag ecg — ears’ tube 
3 tor $7. 


TELEVISION BOOSTER CLEARANCE SALE 


. _f* VHF televisron channets 2 sarvouem 
/ case, 


n 
tube seca ter 
orece 

case. Game as SF-S except 
ured.) 
continuousty 


late mode 
«od: mt end 
Mode! $°-6, brown 
gain contro! * price 
e668 veritable, inctudes 
ube ” plastic case. Gale price 
wd $1 printed cireuit booster 
=. tune, | srown piectic a=. Sate | orice 


6 & 


your audio emotifer or 


i Sresiey. ‘sen ave. 
mer 
Mote 


McGEE RADIO COMPANY 


a r : .. ” KANSAS : cry 


=o ru 
new Trance wit omben, 


ge oee2eeeae = 


CONSOLE HI-Fi SPEAKER SYSTEM 


BUILT-IN L-C $49 


CROSSOVER NETWORK 
EQUIPPED WITH 3 PM SPEAKERS 


12 IN. GENERAL ELECTRIC WOOFER 
10 IN. MID RANGE SPEAKER 
8 IN. GENERAL ELECTRIC MID-HIGH RANGE 


, 
that you now have wilt give much wider 


"Tre $ 


“4 when ore , a7 a4 
HF-33GE, Bale price teeal 
ibed shove 


NEW iMPERIAL IV 
with General Electric 


8 in, HIGH FIDELITY ain 


SPEAKER 


1965 Mode! J te oe iV, High Gaoiey 
Goneret Bleetric 
wality em a 
"3 » to » 24 
covered on at! sides except beck 
ampiiter or home w 
850 extended 
curvelimneer cone wit 
ode! '¥ tmpertal 


5 for wee with 
ne. 50 roy ue se amplifiers 


* - an aunilior 


The mer 


sie.os “Teen! tor 


LOW COST 8 WATT 
HI-Fi PHONO AMP 


Push-Pull Output. Therdarsen Hi.Fi Output 
Tran. 12° Weeter and 6” Tweeter 


McGee's 995 


Sale Price 
Another outetanding MeGee valve. & watt tow cost Hi-F! shene amplifier See wee with 
any eryetal phere prekus Appros. t velt input gives 6 watts sudie. Peetu 
3506 output and 1ZAKT tubes, 12° dynamic weeter and & dynamic twe 
Goubier power supply Gives extra power Amplifier sims, 4 «= @%% *» @ 
shielded Therdarson euteut transformer Response 30 te 12 
* with —— and speakers (Bees fet heave 
~ 


tock No. HFS. & walt amplifier and 


3 staten Maete Crhreme 


lated mete! 
3 tube ac OC ame ’ to te 
of 


case 
teh 


ack ten 
equires wire imtercem cable, ran 
OO 


, 
$i os , oo 

5 "*. tor $6.95 v . 
ee 2 See ee ee ee ee ee ee ee oe oe oe, 


CROSLEY 
FM-AM TUNER 


SALE . $1999 
PRICE 
AUDIO AMPLIFIER IS Requines | TO OPERATE A SPEAKER 
ode! 362-2. 6 tube rostey © AM tuner Receives breadcast 660 
108 me S-G8A6, GEES. L2ATY ane OTe 
fiement end 1368 
= 6%" hier 
™. TV or Phene 


~~ 


) Chesete Oty 


“am 
breve 


power ogerty waded te 
sae 


Lad 
ve bet hee 
uner. Ship, wt 
au equired te operate these tuners thru «@ + Oe 


~ TELEPHONE VICTOR 5092, 
1903 McGEE ST., KANSAS CITY, MISSOURI 


volume centre! end 


“-* 10 ite Sele price 


*™% oF 
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MODEL 40 TIMEX RECORDER $29.95 
CRYSTAL PICKUP HEAD TO PLAY 
PHONO RECORDS $2.95 EXTRA 


A ereduct of United States Time (Viren) A muttiote pur- 
for rt} i) MeGee solid 
“Gg now «# con SS $20 os. vue bog % 
and orye fer 16% 
a ple 


volume scentro! and 
positions Uses 
speaker. Complete with 
Provides faithful 
©ordgd through 
a 


a 
variable 
duct on at teow 


You may purchase plug-in er kup to ade: this 
Playing 1644 oF oe records eS onty 


re for 
$2.96 extra 


REGULAR $59.95 LIST TIMEX MAGNETIC RECORDER 


RECORDS AND PLAYS BACK—PLAYS 162 


PURCHASE Salt SRD? 


AND 45 RPM RECORDS 


8” EXTENSION SPEAKER 
$16.95 EXTRA 


SALE 
PRICE 295 


MODEL 40 TIMEX 


50-WATT BOOSTER AMPLIFIER 


50-WATT $3995 


BOOSTER AMP, 
2-Mike Me ony J $12.95 Extre. Not a 
Kit, but ao Manufoctured Amp 


A sensational valve. A GO watt booster 
s “ 


, 
and 250 o 
4 sie TNT and suse 
boost tone contre! Ch 


power trans- 
variable tone 
4% 


ameliter 
input Furnished with 4 
cannectin Oo watt booster Chassis size, 


bie and plug 
S%" «3 aM, Mode 


WEATHER-PROOF OUTDOOR SPEAKER 


25 Wett wai river 
ae | | oe oe 
DRIVER 


cotuma 
type out 
door trumpet and dri at widely weed 
Drivers are 100% weatherproet. Trumpet 
* spun saheminem Offered te you at « 
considerabie saving Ship wt 20 oe 
Stock Mo. MOG-H2E, Bale price, $27.05 


’ 
$395)" - aes 
speaker bate meong n 
ae « 
410 3.16 of. Ainice V me 
Steck Ne. CA 102 Sale price, 
, 
rown leatherette covered baffle and 12° ACA PM speaker. A terrific MeGee valve. 


Oniy S00 te sett You get the baffle and speaker for the value of the speaker only. 
Stock Me ACA-8 Sele price, $6.96. Lote of 3 or more, $6.79 each. 


~ 10 WATT 


PORTABLE P.A. 
SYSTEM 


10” PM SPEAKER 
eat Sy MIKE 


y ™ oe 
34.95 4 connoating cables Stock 
Ship. wt. ar i Sale price only, $34 6s. 


BRUSH CRYSTAL EAR PHONE With Control 


er velee coll of an 


) Mo 12, & tube 10 watt portable F.A. sys- 
5 Vt. sapere 

frequency response 

microphone and phone 

Separate ag conten? variable 

ne contest Lal 

* tas in 


Ampiiher in bottom of case 


selaorin tne 


te volume contro! and 

e ine erwow voice coil 
hun of othe times ‘more comfortable to wear 
Steck Ne. aH soo imetudes Brush eryetal ear piece, remote 

*. Brush eryetal 
eryetal . 
switch plus 


cord 
diagram furnten a.) "Sac 2 Ave includes volume contre! wit 


'y and instructions, & 


ATTENTION! 
TV SERVICEMEN 


PICTURE TUBE 
RESTORER-TESTER 


NEW—POW 
TRANSFORM 
OPERATED 


Designed to rejuvenate television picture 
tubes that have become w hode 
rieration. Alse ree 


lement 

sted several 

This unit ahe « tullt 20 

mere equipment and mere for 
° oe write selling athewe $100.00 Relay controtied flashing reduces operating 
teehnique te «@ # a We * on 80% of ati picture tubes built-in 
te jetermine eendition beter ana 

, ejuve 


‘@ hew ar ator 
Steck Mo. AJ-50, ehip. 


* thie type Oper eo "se 
20 the. (het mailabie) “ price, $49.06. 


BAL 


AUDITORIUM 


1995 


OPERADIO 60-WATT 
AMPLIFIER SYSTEM 


WITH PRE-AMP AND 15” SPEAKER 


J Ay 75.00 desler value, 60 watt Auditorium Amplifier System for onty $79 
fer with preamplifier and super heavy duty 15 Operadie speaker, 
Operadio Mode! PA-126 amplifier 4-666 tubes i” 
6EN7 with 2 uv ° x 
ity 
crystal and magnetic phono pickups 


in an attractive gre 
plugs directly 


' 
inputs with ate gain controls, input 
and treble tone controls Pre-amplifier is he 
metal cabinet O84" « 7ig” = 346" high 
Operadio fier, controtiing the 
pre-amelifier Th v sounds = * giant Jue 
audio and plenty pose. Schematic @ 
oO 


60 WATT OPERADIO BOOSTER t AMPLIFIER 


AND SPEAKER 5995 


speaker with 25 ft. cable ans pivg 
sting amp! 
Shipping weight 46 


gio amplifier and 16 

o ter amo , 

a Hes fe controls 
price, $5 


MINIATURE BROADCASTING 
STATION FOR THE HOME 


NEW 1955 MODEL WITH 
CRYSTAL MIKE $9.95 


Sensational new mode! MCL-E3 miniature broadcasting station for microphone and phe- 
be 


to Prequency can 
Miniature broadcasting st 
Ship. wt, 4 ibe. Net orice 


ny 
to lntertere loc radio stations 
plete with erystal hand mike and instructions. 


6” SESSIONS CLOCK.-TIMER 


With Piastic Cabinet $3.95 
Sessions Clock-Timer in plastic case 7 =x 9%" tall, 3” deep 
od part of case was used 
usabie space 
© hole im front 
nd « binet cou such 
- the clock as tehen clock and timer 
ons i ome 126 volt ewiteh to turn 
ce available in tvery, Green or 
7-463, Gcablods “Clock Timer with case of your 


thie attractive clock 
smal! bell 
bh . 


coler chorce Sale price onty oo 
Telechron clock-timer with 2h. Clock has sweep second hand and 
Made ter clock 

appliance to r 
depth Telechron 


clock face 


¥ 
Ciock- Timer, ay Mo “Ser-4 picture e orien, “33 os 


PRICES F.0.8. KANSAS CITY 
SEND 25% OF FULL 
REMITTANCE WITH OnDER 


SEnT €.0.0 


Bel-Com 2-Way Loudspeaker Intercom 
FUN FOR THE KIDS—PRACTICAL FOR ADULTS 


1595 


2 
guney or 
micrephone and wy Ainico Vv PM 
distances up te 150 ft 
batteries Ne AC power 
ad for gictences gre 
th two stat 
* Extrs 3 wire cable 14 
imtercom complete oaly 


$100.00 LIST—12 VOLT 95 
BUICK AUTO RADIO ‘a 
Fits All "53 Models Except Special 


coke except the Spree Se at over 
push butte: et 
Pe 12v6 audi ° 


¥ 
speare on Ship wt 
Sele price, $39.96 
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RADIO & TELEVISION NEWS 


6 TUBE UNIVERSAL MOUNTING AUTO RADIO ‘19% 


LESS THAN FACTORY CcosT! 6-TUBE, 6-VOLT 


% A SENSATIONAL AUTO RADIO VALUE AT A TERRIFIC LOW PRICE. \ 

% MADE BY A BIG NAME MANUFACTURER. UNIVERSAL MOUNTING 
FULL SUPERHET—WITH TUNED R.F. STAGE—¢6 TUBES—TONE CONTROL. 

* AUTO RADIO 


Gee makes another tremendous purchase and passes the saving on to you. This uni- 
, 6 tube, 6 volt saute radio is a full superhet with fully tuned @.F. stage 
a much higher price, by one of ‘s beet krewnr mapumegturere, WITH 


uke | A a | Leet 
c : teelf very well for your head. imetatiation ideas. © SPEAKER 
ETAT most polar siae swie "adie speaner Tones. SBa6, CAN BE CUSTOM FIT INTO THE DASH OF 
Ag 74 be for the radio complete with 6x8” speaker. 3 section top cow! + t_~ MOST LATE MODEL CARS AND TRUCKS 
pb FLUORESCENT FIXTURE SALE NEW—SMALL pn 
1S YOUR SERVICE DEPT. 
PROPERLY LIGHTED? VOLT-OHM METER ons annie 
SAVE 50% ON THIS 4-LIGHT 2000 OHMS PER VOLT 
FIXTURE at.se $ 95 
SALE 319° WITH TEST LEADS 


WITH LAMPS PRICE New, small volbehm meter S—” tall, SRG” wide and 184" thick, Sensitivity 2000 
s 


ohms per volt. OC volts © te 1000 in ranges; AC volte © te 1000 
* the — valve in « fuorescent fixture that we hew jade of heavy 


current © te S00 ma. in Resietance 2 


with luster white enamel finish. All General "Bectrie Nien power factor | O*tibels minus 20 te plus 16 774 Volts) 
be ceiling with enough te Mt in your service hit 
ava: faie “Tor 5 si 9S extra hy for thie Radio & TV News ad 
° wo 26 Express this. Mode! Ne. TP-5, complete with test leads 
(pretured) $10.95. Messi K-430K, with glass diffusing 
s 


a eS ee eT eet Se ea” SO" Se we ot) DRA BAT SPEAKER 
HI-LO KIT WITH 6x9” 


DAS ASSP AP TV SPIRAL ANTENNA | MAGNAVOX Pm $449 


ONLY 500 MODEL iO! FOR INDOOR USE CHROME GRILL 
TO SELL CHANNELS 3-WAY SWITCH & CABLE 


2 “13 SALE $ 49 Genuine Maqgneves heavy duty a8" FM aute radio speaker with chrome grill ard sereen, 
PRICE 3-way ewiteh, cable and imetructions. Gwiteh meunte easily wrder dash te permit play 
ing either front, rear er beth speakers simultaneeusty. Speaker has full 3 oF. Ainice Vv 
magnet, gives excellent tere. Steck Me, &F-292, Rear Seat speaker bit, ehip. wt 
VHF Indoor TV antenna (2 thru 13). Hi-Low Antenna Co. Model 101. A ver oMeient Sate price, $4.49 
indoor antenna. Will deliver more signal te the set than standard type, so-called + 
ear antenne. Made to retail for $9.95 and cost the dealer $5.97. MeGee's war neues 
sale price only $2.49 ea. Get your order in now. We can't replace them in our stock A T T £ N T 1 oO N ! CLA 1ED BARGAIN LISTINGS. SPECIAL 
$2.48 price. Shipping weight, 2 ibs. Model 101 Hi-Lew indoor TY antennae PR . MOSTLY BELOW REPLACEMENT 
4e. 


COST. SOME AT A FRACTION OF THEIR 
SERVICEMEN PRODUCTION COST 


5 STANDARD 4-PRONG VIBRATORS, |<. 000---. =~ ¢).09 | memureesrtees = 
5 G.E. OZ4A TUBES—ALL FOR $8.00 | ii15 Soi nuu wom gg | Sent nm 49 


Now, buy S standard 4 prong vibrators in aluminum serrated cans and §& Genera! Kiectric Stock No. WR-15 Kit of 10 single TY anton Part $1.99 

OZ4A tubes, al! for 8.00. Vibrator replaces Motorola Chrysler, Mallory, ete Mit of SO assorted set screw type $1 49 wire wound, Steck Ne 2 

Fully greventece for Super quality OZ4A tubes should sell for 7O¢ each. radio knebe. Steck Me. NH-12 , Kit of 100 sesorted ty watt and 1 wert 
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Mit of 25 Television fiter condensers. Alw 
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ro Stock No. WR-AS . 
22 a ee ee ee aaiatee Kit of 25 Micamoid tubular eiectretytics 
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Mo . 
Stock « we-ie S2 deoree yoke purchase 


Kit of 100 assorted 400 and 600 velit pias makes thie value possibile a. hee waste 
bypass condensers $4 95 deal of & deflection pe 
mid. Steck Me. He-LO ter ently 


» to § megohm velume con 


Assortment of 10 wath 
with ehefte af least “$ tone ; 4 
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Steck No. 4H-20 


Kit of 26 TV voltage dividers . + ge eee. - 
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Kit of 10 F. colts. Regu $1 99 time and money <* Mo $1 49 
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AC BROADCAST TUNER | a FREE CATALOG 
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laces any single on Gee trom 32 te SS Ggeueeee Mast 
better gieturce 1 the old ep © replaced with the 


tre PHP type 2NILOT junction Traneteter 
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. Ll. Overall view of 
home-built broadcast re- 
ceiver showing the ground 
wire and optional 5-loot 
whip antenna in place. lf 
cable or pipe ground is 
handy. whip can be omitted. 


By LOUIS G. FRANK, Wicic 


broadcast receiver, Fig. 1, that is 

easy to build and simple to operate. 
Two capacity-coupled tuned circuits, a 
crystal detector, and a _ three-stage 
transistor audio amplifier give good 
station separation and sensitivity 

Most signals are completely readable 
up to 25 miles from the transmitter. A 
comparison of results obtained with 
various antennas in different locations 
provides a basis for further improve- 
ment, which is always of interest to 
the experimenter 

The circuit shown in Fig. 2 is 
straightforward and conventional, 
nothing tricky about it. Station separa- 


140 


T HIS article describes an emergency 


This transistorized receiver provides good reception at 


distances up to 25 miles despite its simple circuitry. 


tion with little loss of signal strength 
is accomplished by adjusting capacity 
coupling between the tuned antenna 
circuit and the tuned detector circuit. 
That old germanium standby, a 1N34 
by Sylvania, is sensitive to weak sig- 
nals, and the three-stage transistor 
audio amplifier provides enough am- 
plification to make these signals audi- 
ble in the headphones. Strong signals 
are handled in an equally satisfactory 
manner, with no noticeable distortion 
or bad effects. 

The receiver is housed in a tem- 
pered Masonite box 3%” x 4” x 8” with 
a removable front panel of the same 
material. The box is held together with 
Duco cement, and is lined with alumi- 
num foil for shielding. Silver paint on 
the back of the front panel completes 
the shielding. Components are mounted 
on the front panel and on a small 
Masonite chassis assembly cemented 
to the back of the panel (see Fig. 3). 

Connections in the r.f. section are 
soldered, but in the transistor audio 
amplifier a variety of methods is used 
Some of the amplifier circuit paths are 
silver-painted lines on the Masonite. 
The various tie-points to these lines 
are small 2-56 brass machine screws 
passing through the Masonite and the 
lines. Contact between the screws and 
the lines is made by tightly clamped 
washers. Resistor, capacitor, and tran- 
sistor leads are wrapped around the 
screws and clamped tight with more 
washers and nuts 

Other circuit paths are simply short 
pieces of bare hookup wire clamped 
under the heads of brass screws where 
they pass through the Masonite. The 
other ends of the screws are used as 
component tie-points, the leads being 
held to the ends of the screws by small 
spots of solder 

The two transistor panels were first 
cut to size, then the circuit paths were 
laid out and the machine screw tie- 
points and circuit paths installed. Next, 
the components were connected to the 
tie-points, and finally, the panels were 
cemented in place and the circuits tied 
in by soldered connections. 

Battery power for the transistors 
consists of four penlite cells in series 
to give 6 volts. All battery connections 
are soldered. The Raytheon CK722 


transistor is rated for a much higher 
maximum voltage, but 6 volts seem to 
produce very good results 

The coupling capacitor, C,, and the 
two trimmers, C, and C,, can be screw- 
driver-adjusted through holes in the 
box, but once set rarely need re-adjust- 
ment. 


Performance 


The photo of Fig. 1 shows a vertical 
automobile-type whip antenna on the 
side of the box, and a wire with at- 
tached clip for connecting to ground 

This whip-and-ground combination 
has proved adequate for city use in- 
side wooden-frame buildings, even in 
a basement. Steel-frame buildings, 
however, live up to their reputation 
and almost completely kill all signals. 
A short outside antenna is necessary 
in such a location. In some outdoor 
city locations the whip antenna alone 
is sufficient. 

Out in the country, many miles 
from any transmitter, a short exten- 
sion wire on the end of the whip an- 
tenna will bring in signals of usable 
strength. 

One odd effect that was noticed in a 
city basement was the tremendous in- 
crease in signal strength when the 
whip was brought within 2 or 3 inches 
of certain walls, or near the vertical 
portions of steam pipes The steam 
pipe effect was understandable, but 
there was apparently no good reason 
for the same effect near a wall which 
had no pipes or conduit in it as near 
as could be determined. A commercial- 
ly made portable produced 
similar results when its loop antenna 
was brought near a wall 

It was also noticed that the ground 
waves from broadcast transmitters are 
very strong in the city These will 
produce loud signals with any of sev- 
eral types of antennas. For example, a 
length of twisted lamp cord dropped 
loosely on the floor of a basement, or 
even a metal-framed chair sitting on 
the basement floor, make wonderful 
antennas when working against a good 
ground connection, such as the lead 
sheath on the telephone cable enter- 
ing the building. The telephone cable 
ground also produces excellent signals 
when used as an antenna for the set, 
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receive! 


with no other ground connection at 
all. In fact this ground-terminated 
antenna works very well in other loca- 
tions besides the basement. Try it up- 
stairs, using the steam radiator sys- 
tem as an antenna. 

The results produced by the ground- 
terminated antenna raise a question: 
Why bother with a whip or other type 
of elevated antenna? The answer to 
this of course is largely a matter of 
personal liking and the conditions ex- 
isting at the location where it is ex- 
pected that this receiver will be used. 
Some people like the neater appear- 
ance of the whip. Certainly it is more 
compact and manageable than a loose 
length of wire. Other people may like 
a length of wire that can be quickly 
draped over pictures on the wall or 
some such location, or even the ground- 
terminated connection. So, pick the 
antenna that performs best for you in 
your particular location, and that also 
suits your taste. Once this choice is 
made and the antenna trimmer, Cs, has 
been adjusted for best results, the 
receiver is ready for use whenever it 
is needed. 


Variations 


It is not necessary by any means to 
try to duplicate the construction 
shown in the illustrations. Neither is it 
necessary to limit the circuits to those 
in the schematic. 

Although the drain on the batteries 
is very low and replacement is not a 
frequent event, batteries do have a 
nasty little habit of going bad just 
when they are needed. Quick replace- 
ment, therefore, would be a distinct 
advantage, particularly in an emer- 
gency when all commercial power is 
out. Battery replacement could be 
made much simpler by using hearing 
aid plug-in batteries, and a small door 
in the back of the box would eliminate 
the necessity of removing the set from 
the box to make the swap. 

Smaller components, now available, 
combined with more compact con- 
struction could result in a much small- 
er receiver 

Much greater sensitivity in the front 
end could be achieved by adding a 


Fig. 3. 
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Rr—20,000 ohm midget pot 

Rr—100,000 ohm, Vo w. res. 

Rs, Rs, Rr—250,000 ohm, 2 w. res. 

Ry, Re—20,000 ohm, V2 w. res. 

Ci, Ce—3635/365 puld. dual midget tuning 
capacitor 

Cs, Cr—100 pufd. midget air trimmer 

Ce—35 pufd. midget compression-type trimmer 

Cs, Cr, Co 20 ald., 23+. midget elec. capactior 


CRr—Germaniam diode (Sylvania 1N34) 

Sr—S.p.st. toggle switch 

Br—6 volt battery (four 14, volt pentlite cells 
om series) 

Jr—Phone jack 

Je, Jr—Phone-tip pin jack 

Ls, Le—R4. coil for broadcast band 

1—2000-ohm impedance headset 

Vi, Ve, Ve—Junction-type transistor (Raytheon 
CK722) 


Fig. 2. Schematic diagram of portable broadcast receiver. 


regenerative or a superregenerative 
transistor stage. This would not only 
simplify the antenna problem but also 
produce greater signal strength, if that 
is desired. The only drawbacks would 
be an additional control or two, and a 
slightly heavier battery drain 

Provide a little extra space in your 
set for the regenerative stage and for 
more audio and a loudspeaker, if you 
want them. It is easier to provide this 
space in the original design than to 
squeeze the parts into an already 
crowded set. 

It may be a good idea to wait awhile 
before attempting to build the regen- 
erative stage. High-frequency transis- 
tors, such as the Raytheon CK760, will 
be available soon. They are much 
more sensitive than the CK722's at 
broadcast frequencies 


Precautions 


If you have never worked with tran- 
sistors—-be careful. You don’t want to 
burn out one of these expensive com- 
ponents accidentally. 

Be sure the circuits are wired cor- 
rectly before connecting the battery. 
Also, be sure the battery polarity is 
right. Reversed polarity may not in- 


; 


a 


See text for variations. 


jure a tube, but it is fatal to a transis- 
tor. 

Be careful with loose wires, screw 
drivers, etc., when the transistors are 
in the circuit and the battery is con- 
nected, Just one little slip, and 
Goodbye, transistor! The author has 
a private burial vault wherein lie a 
few victims of his lack of caution in 
this respect. 

Transistor sockets are fine if you 
are going to try out several different 
transistors in a circuit. Soldering the 
transistors directly into the circuits is 
better for a permanent installation 
One poor contact in a socket can ruin 
the whole performance, The worst of 
it is that such troubles are hard to 
find 

When soldering a transistor into a 
circuit, use a pair of needle-nosed pli 
ers to hold the transistor wire tightly 
near the end being soldered. Heat is 
injurious to transistors 

This receiver was intended only as 
an emergency job and, as such, it will 
do what is required of it. However, 
the possibilities for improvement are 
very intriguing 

Let’s see, now, where is that radio 
catalogue” vw 


poof! 


Three interior views of the receiver showing “printed circuitry.” mounting of components, and sub-assembly construction 
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is ue NEW “99” Jr.! 


—POCKET-SIZE EDITION OF THE 


POPULAR XCELITE PR-99 


7 nut drivers (3/16—%,), 2 Phillips and 2 slotted screwdrivers with mas- 
ter handle, all rolled up in one handy pocket kit—that's the new "99" Jr.! 
Same fine quality as the big "99" set, but with a smaller handle, same 
size as our nut driver handles. You'll want to see and own this set that 
has the tools you need, where you need them! Ask your supplier! 


XCELITE, INCORPORATED 
Dept. E 
Orchard Park, New York 


GET INTO ONE OF THESE 
GREATER OPPORTUNITY FIELDS 


TRAIN IM THE GREAT SHOPS OF 
£ OLDEST, BEST EQUIPPED t 


SCHOOL OF ITS KIND IN U5 a 
Prepare for your future NOW. Get prac 

tieal training in TELEVISION RADIO — 
ELEC TRICITY—ELEC TRONICS—all vital in 
Industry. Prepare now for a better job that also 
offersareal future in the years ahead, Learn on real 
equipment at Coyne—no advanced education or 
previous experience needed 
Aporeved for Veterans —-finance plan —cn- 
roll now, pay most of tuition later, Part time em- 
ployment service while training if needed 


FREE BOOK Bor Ss Scicoman will call. Act NOW. 
fousote 
on 


. 
ELECTRICAL SCHOOL 


A TECHMICAL TRADE jET-TUTE OPERATED 
800 6. PAULINA, CHICAGO, Dept. 6s.05" 
ELECTRICITY © TELEVIGION © RADIO © REFRIGERATION © ELECTRONICS 
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j 8B. W. COOKE, Pres. 

COYNE ELECTRICAL Schoo! 

j 500 S. Paulina St., Chicago 12, il. Dept. 66-860 
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INSTALLATIONS WITH THE 


LA-75 
ARRESTER 


New twin-lead grip 
speeds connections. 


Flame-proof, waterproof. 
All hardware included. 
UL Approved indoors or 
out. Carry one arrester 
to fit all needs. Ask your 
distributor now. 


THE RADION CORP, 
1130 W. Wiecensin Ave., 
Chicago 14, iil, 


| i Electronic Shut-Off 


(Continued from page 75) 


The sensitivity control R, is set 
while playing a record in the normal 
manner. Select an extended passage 
of pianissimo without sudden bursts of 
loudness. While observing the control 
tube current, advance the setting of 
R, until relay RL, releases, and the 
pilot lamp lights. Then slowly de- 
crease the potentiometer position until 
the control current reaches a maximum 
value which is just below the pull-in 
current of RL,. The object is to find the 
minimum setting that will allow play- 
ing through all the desired records 
without tripping the relays, even mo- 
mentarily. With present recordings, 
and the input at a nominal signal 
level of 0.1 volt, R, will be set for an 
attenuation of 20-25 db 

Having made a tentative setting 
tests should be made while “playing” 
the lead-out grooves of several differ- 
ent records. A small number of rec- 
ords will be found to have center 
grooves too noisy to allow the control 
to release. Thus a compromise must 
be adopted between a setting that will 
allow all records in a given collection 
to play through without tripping the 
control, or one which will allow all 
records to operate the control. In the 
writer's collection, with the sensitivity 
set so that all normal music numbers 
meet the former requirement, about 
ten per-cent do not meet the second 
condition 

Fig. 2 is a graph of the two major 
characteristics of the control unit 
sensitivity and time delay. It can be 
seen that the time delay reaches a 
maximum of 62 seconds, corresponding 
to the limiting signal input of 0.012 
volt. For operation with a peak signal 
voltage of 0.3 volt, a dynamic range 
as great as 60 db, or a signal-to-noise 
ratio slightly less than that can be ac- 
commodated. This range is appreciably 
wider than is currently available with 
better-than-average equipment § and 
recordings. The limiting factor, as 
suggested previously, will usually be 
found in the eccentric center groove 
of the record, which is often much 
more audible than most of the pro 
gram material. Most of the noise seems 
to be caused by the edge of this deep 
groove catching the sides of the stylus 
The raucous noise associated with the 
lead-out groove of many otherwise top 
quality recordings has been a pet peeve 
of the writer for some time, because 
it is possible to make them quiet. Is 
it too much to hope that the manufac- 
turers will incorporate such a feature? 

Despite the fact that the device de- 
scribed here does not work quite 100 
per-cent of the time at the present 
state of the art, it is a fascinating 
gadget, and perhaps contributes a bit 
to the age of automation. Your guests 
also are bound to be impressed when 
you casually flip off the main power 
switch about the middle of a record, 
which continues to play through to 
conclusion before it stops 1 
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HIGH SENSITIVITY NEW 
AC-DC MULTITESTER 


Our te senpensive 
20,000 ohms per Volt En Kite Comin bas 
‘ at ule ~ 
The new Lafayette High Sensitivity Multitester is SS ' 
a complete instrument (not « kit) Here is an in sone, SS 
strument packed with every desirable feature found TRANSISTOR 2 a ane 
only in instruments costing twice oa Sreee sled La 
the most sensitive multitesters ever ered ' 
ohms per volt OC; 6,000 ohms ~~. nevins &. Pan TYPE 2m107 
sensitivity 45 microamps meter ull sce os . oom 
voltage ranges are 0-10V, 0-50V, 0-250V, 0-500V, Lb ASIC KIT bo Al Oxf SERVICEMAN 
i DC current ranges 50 microamps, 2.5 ma ~~ tm... i - re HNIC IANS’ KIT 
Resistance: @-5K ohms, 0-50K abe 4 . re mate 
and 0-5 megohms Decibel range " ’ » specta 
+22 db (0 db-O.775V - 600 ohms) 
Extreme versatility and sceuracy 1% precisior “ 
ae tors; 3” meter; besutiful plastic front, with Only 
al bottom for ruggedness Size 3%” 2 5%” 5004P—PRODUCT DESIGNERS’ KIT 
. Th" Complete with batteries and leeds Shpe = hie ocmt Kit enables the Manulactur and tahers 
Wt. 4 Ibe 
RW -300 NET 19.95 


In tots of 3 19.25 


WEBSTER ® GARRARD eCOLLARO TRANSISTOR PREAMP KIT 
SPEED—HI-Fi RECORD CHANGER HUMLESS - DISTORTIONLESS 


Now — makes it possible for you to seve money on the three Te you the experimenter with the 
most popular makes of 3 speed Record changers Lafayette trensister preame kit yeu 
WEBCOR Diskchanger: it's completely automatic, 33'/,, 45 and 78 can now build «a preamplifier in mat 
RPM, automatic shut off after last Record, balanced tone arm, etc _ al a SS Ra 4 
Size 13% « 122 8%". Shpg. Wt. 16 Ibs ~~ - 


i Internal noise is ensen 

Stock No. PK-49—With Dual Turnover Cartridge 26.50 1} nevde ’ ~ ot y hy — 
Stock No. PK-46—With G.E. RPX 050 Triple Play Cartridge. 29.50 3000 hours 0 ©. homloss and virtmslly dlstertion- 
COLLARO, THE WORLD'S FINEST 3 SPEED INTERMIX CHANGER: Collaro Mode! 3/532) speed aye it comes complete including 3 Raytheon tren 


sistors leo 115 Page Book © practical Transistor 
Intermix changer designed and engineered to meet the most exacting requirements of the finest audio FP cjrcuirs complete How-To-Do-It- Instructions 


systems: While our stocks last. Shpg. Wt. 23 Ibs. with G.£, RPX—O5SO Triple play cartridge Net 34.50 | wr.66 Net 7.95 


With G.E. RPX—0O52A Triple pley latest Golden Treasure cartridge with Diamond and Sapphire sty!i TWO TRANSISTOR RADIO KIT 
installed ‘ Net 44.95 
Collaro RC-54: Latest Collero 3 speed Intermix less cartridge Nef 47.77 REGENERATIVE 


With G.E. RPX—0O50 Triple piay cartridge Net 49.95 DETECTOR & AUDIO 
With G.E. RPX—0O52A Triple play Golden Treasure cartridge with Diamond and Sapphire sty!i AMPLIFIER 
nstalled Net 59.95 nis compact regenerative transis 
Gerrard Mode! RC-80 3 speed Record changer less cartridge Net 48.51 ter _sescever gives mere tm 
phene volume on broad cast stations 
Mode! RC-80 with G.E. RPX—050 Triple play Cartridge Net 51.95 


located several hundred miles away 
Whe u with wn " Y « 
Mode! RC-80 with G.E. RPX—0O5S2—A latest triple play Golden Treasure cartridge with Diamond and a SS 8S Se oe 
Sapphire styli installed Net 62.53 miles have been heard. Build this receiver and acquire 
& real basic knowledge of transistors and their applica 
REMOTE tien. Kit i complete with perforsied masonite bread 
board, 2. G.EB. Transistors and Argonne Transister sudic 
CONTROL FOR transformer, etc. Also inciudes 115 page book |)Oi prec 
SILENT TY ties! transistor circuits with complete How-To-Do-lt 
VIEWING Instructions 
Genvine Pie rg a oer KT-67 NET 10.95 
ene © For Lote Listening : ' 
RECORDING TAPE The hard-ot-heering can listen Dynamic Ear Phone (M$-72) NET 1.95 
te redic of TY without turnin 
Ghee. Wt '4 oF the volume to high whet others RAYTHEON TRA 
LAFAYETTE made a terrific can't stand the noise They ‘ 
deal with one of the leading] 4% listen with loud speater CK-722—Singly, each 
manufacturers of recording tape cut off of if others want to j 
to supply us with their regular listen with normal spesker In tots of 10, each 
tape which sells for gimoet volume Excellent for noisy CK-721—Singly, each 
twice our price WE GUA programs Let the Kids listen a 
ANTEE ABSOLUTE Satis. and view with speaker cut off \ In lots of 10, each 
FACTION OR YOUR MONEY Comes complete with minie | . 
BACK. The finest. profession ture phone, fits snugly in ear 
al-quality recording tape ottainable. Highest performance] 20 feet of cable and instruc HIGH FIDELITY 
for thousands of piayings. Red Oxide Base in a smeoth toms 
uniform coating; greater signal strength; with mazimum mS-125 4.50 AMPLIFIER KIT 
fidelity; uniform frequency response from 40-15.000 cps 
in lots of 10 retts -).75 @@ TWO CAN LISTEN WITH ADDITIONAL EAR PHONE 1.95 10 WATT — BUILT-IN 


- o- PREAMPLIFIER ' 
High Output 3 OP QUALITY ") LAPEL DB. Cotcctonse Carteides 
Dynamic = CRYSTAL \ MICROPHONE ‘ ” ansron i ri 
Microphone - MICROPHONE Ey | o aseusas $14.90 VaLue! Ss pengnee for tastetiotions Shere meh apetitg qepvetes ; 
— COMPARE IT WiTH @ ° uu —88 @ Qer| gpeite. inverse fecdbock cieewls. Gpecificetions: Power 
List Price AT 2 te} OurTruT vevsu ri Output 16 watts or 32 dy less than 3% distortion, Pre 


\ quency Response 26 to 20.000 eps & 1 db. Tone Control 
Sat-00 $12.95 TIMES THE PRICE . i a ? 95. ’ oe juces maximum bass boost of + & db at 100 cps 
¥) 
e ; 


. : prutas 
sod Cireurle Al) Kits Are Supplied with Plastic Case 


Treble (ont ) oes matinum treble heost + 106 db 
at 10,000 « ry 76 db below rated output. Tule 
Spestetiy enatneese® erpset Stee Poser Ce ~ mptior ‘ o ; wee h30-158 coke ee + 

Attaches w lapel Only Meu mw on atts ols © poles 
4 in diameter Exceptional Shoe. Wt. LS ibe. Complete with 3D diagrams end 
1,000 cps. output level vides ample output for use with frequency response. Output level instructions _ 

Die cast metal case low gain amplifiers. Complete with 5 dh cw 
-% wome plated case and 

equipped with 6 ft. of shielded of shielded cable. Shope. wt clip for attaching to lapel. In -s) plete with tubes Net 19.95 
cable. Shpg. wt. 3 ibs 


: cludes 5 ft of shielded cable 
PA-19—in lots of 3 12.45 “ in lots of 3 $3 95 Sipe wt. i ib 


singly, os 12.95 singly, each 4.25 PA.18 2.95 


Vs NO 106 
PM SPEAKERS—FINE QUALITY + 1 eur ance 
Ait ce SONOTONE 9980-S - atte NEM YORKMY. | 1005 ith Ave 


High quality Dynamic microphone A quality crystal Microphone for 
exceptionally fine for Public ad PA systems, house recorders, etc 
dress recording, etc. Fiat response Frequency response 30 to 16.000 

cps. Impedance 40,000 cycles. Output level 52 db. Pro 
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LEARN 
PRACTICAL RADIO 


Construction, Servicing, Theory 
ONLY 


1 


At Home with the 

New Deluxe 1956 

PROGRESSIVE 
RADIO “EDU-KIT” 
Bulld 15 Receiver, 
Code Oscillator, 
Transmitter, Signal 


Tracer Circults 
@ Attractively Gintt 
Pack 


a 
@ Free dering iron 
@ Absolutely Neo 

edge of Radio 


sseseary 
@ No Additional 
Parts Needed 


@ Behool Inquiries Invited 
© Used in 76 Countries 
@ Learn High Fidelity 


WHAT THE PROGRESSIVE 
RADIO “EDU-KIT" OFFERS YOU 


You will tearn how to identify Radio Symbols and 
Diagrams; how toe build radios, using requiar radic 
schematics; how to wire and solder in a professional 
manner, You will learn proper chassis layout. You 
will learn the basic principles invetved in radio te = 
tion, transmission and audio amplification, You = 
learn how te service and trouble-shoot radios 

will learn code. You will receive instructions for F Ps c. 
Novice license. tn brief you will receive a practical 
basic education in Radic, worth many times the email 
price you pay. 


THE KIT FOR EVERYONE 
tt ls not necessary that you have even the slightest 
background in science or radio, The “Edu- Kit" ie used 
young and old: by radio schools and clubs; by Armed 
orees personnel and Veterans. Neo instructor is re- 
quired. instructions are complete, simple and clear. 


PROGRESSIVE TEACHING METHOD 


The “Edu-Kit" wees the principle of “Learn by 
Doing.” Therefore you will build radios, perform jobs, 
and conduct experiments to illustrate the principles 
whieh you fearn. You begin by learning the function 
and theory of each of the radio parts hen you build 
a simple radio, Gradual'y, in a progressive manner, 
ou will fod yourself constructing more advanced multi. 
whe radio sets, and doing work like a professional 
Radio Technician, The “Edu. Kit” Iinetruction Books 
are exceodingly clear in their explanations, illustrations 
ane diagrams. hese sets operate on 2 «W« 

C/OC. For use in foreign countries having 210- 250 volt 
ceed. an adapter for 210-250 V. AC/DC is available. 


The Progressive Radio ‘'EDU-KIT"’ is Complete 

You will receive every part neccesary, to build Afteen 

different radio cireuits. The “Edu. containg tubes, 

twhe sockets, variable, eicetrotytic and paper condensers, 

resistors, the stri ~y coils, nerewere, tubing, tnstruction 
Manuals, ete solder of -up wire included 

tron ie saseeeee, - well as Electrical and 

asy-to-follow instructions are 

“Suarantend, brand new, carefully 

. In addition, the “Edu. Kit" now 

contains lessons for servicing with the Progressive Signal 

vooeee, High Fidelity, C.C. Novice tnetructions, 

quizzes 


TROUBLE-SHOOTING LESSONS 

Troubleshooting and servicing are inciuded. You will 
fearn hew to recognize and repair troubles, You will 
bulld and learn to operate a professional Signal Tracer. 
You will fee an Electrion; and Radio Tester, and 
learn to use it for radio repairs, While are learn. 
ing in thie praction| way, you will be able te do many 
a repair job tor your neighbors and friends and eharge 
fees which will far exesed the cost of the “Edu. Kit.” 


PREE EXTRAS 


* ELECTRICAL & RADIO TESTER © SOLDERING 
RON © HIF! GUIDE © TY BOOK @¢ QUIZZES 
© CONSULTATION SERVICE 
PROGRESSIVE “EOU-KITS" Inc 
407 Union Av., Sreekiye 41, &. ¥. 


_— ea ae aa esa eas ea eae 

| MAIL TODAYOrder eh) same day received 

Ag Ny 
INCLUDE ALL FREE EXTRAS | 

ID “EDU-KIT" Postpaid. 1 enclose full payment of 

> $19.06 
Ir “EDU-KIT COB—1 will pay $19.05 plus postage 
(USA ont 

Ta Dutelde USA; Enclose $20.95. “Edu-Kit” sent 

10 ey Sve USA! 210-260V. AC OC Adapter, Enciose 

ir } Be cctaite on “GOU-KIT" Free 

ly ] Paee Weslecry Servicing Literature. 

| Ne obligation 

jane 


acta TEES Progressive Bulging Wireokiyn 11. WY. 
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Diode Tester 


(Continued from page 73) 


— 


reading vacuum-tube voltmeter or an 
oscilloscope. The latter instrument 
must be calibrated to read peak volt- 
age values. 

To determine the forward settings 
for the diode under consideration, look 
up the maximum average forward cur- 
rent. For example, the 1N34 has a 50 
milliampere maximum. Place a good 
crystal diode in series with the mil- 
liammeter as shown in Fig. 9. Set the 
control R, at minimum voltage, and 
set R, for maximum resistance. Now 
turn the instrument on. Set the 
switch 8, to the forward position and 
adjust R, carefully to produce the 
maximum average forward current as 
determined from the manufacturer’s 
rating sheet. Now adjust R, to read 
a little beyond “good” on the forward 
scale. Note the two settings of R, and 
R, This completes the forward cali- 
bration 

The reverse calibration is just as 
easy. This requires either a peak- 
reading v.t.v.m. or oscilloscope. Either 


OlODE TESTER 


0: 


me © . 

pe ee @ «6 

CALIBRATED SCOPE 
(SEE TExT) 


B3o 


206 Fel | 


O1ODE UNDER TEST. 


DIODE TESTER 


Ba 


209 we 


ONODE UNDER TEST 
* 


Fig. 9. Setup for calibrating the crystal 
tester for forward duction 


can be used with good results, how- 
ever, the oscilloscope screen must be 
calibrated to read peak voltages. This 
can easily be done with the setup 
shown in Fig. 10. The meter shown in 
Fig. 10 can be any reasonably accu- 
rate a.c. voltmeter. To calibrate the 
scope for, say, a full screen deflection 
of 100 volts, it is only necessary to set 
the potentiometer R, to produce 35.35 
volts r.m.s. on the a.c. meter. This 
voltage represents a peak-to-peak 
voltage of 100 volts. Now set the 
scope for any convenient amplitude, 
for example, let the signal amplitude 
be 10 boxes on the scope screen. Now 
each box height represents 10 volts. 
To determine the peak-to-peak value 
of any other voltage read on the a.c. 


Fig. 10. Calibrating an oscilloscope to 
read peak-to-peak voltages when setting 
up the tester for reverse measurements. 


' 


TEMPORARWY TaP 
AT hi ow TESTER 
aS SHOWN 


ANY AC VOLTMETER 


Fig. 11. Setup for calibrating the di- 
ode tester for reverse conduction us- 
ing peak-to-peak measuring oscilloscope. 


voltmeter, 
2.828, 

The calibration of the instrument for 
the measurement of reverse current 
through a crystal diode can be con- 
tinued by looking up the maximum 
peak inverse voltage for the crystal 
under consideration. For example, the 
1N34 has a peak inverse voltage rat- 
ing of 60 volts. Set the control R, to 
minimum as before. Set R, for mini- 
mum resistance this time. Place the 
terminals of either the peak-reading 
v.tv.m. or calibrated oscilloscope 
across the diode terminals. This is 
shown in Fig. 11. Now set the selector 
switch S, to the reverse position and 
turn the instrument on. Adjust R, to 
produce a peak voltage equal to the 
peak inverse voltage determined pre- 
viously from the manufacturer's rat- 
ing for that particular crystal diode. 
Adjust R, so that the meter reads just 
a little below “bad” but on the “good” 
portion of the reverse scale. Note the 
settings of R, and R Actually this 
whole procedure takes longer to de- 
scribe than to perform 

In use, the selector switch 8, has a 
standby position between the forward 
and reverse positions. This allows the 
settings of R, and R, to be made be- 
fore switching to either the forward 
or reverse positions. If one switches 
to the reverse position when set up 
for the forward position or vice versa, 
there is a possibility of damaging the 
crystal under test. The meter is fused 
to prevent damage to the meter under 
these circumstances 

A small spiral-bound notebook 
makes a convenient log for listing the 
settings of R, and R, for the forward 
and reverse positions for the various 
types of crystal diodes. —3}- 


ACCREDITED TECHNICIANS 


NEW booklet detailing a plan where- 

by technically competent TV service 
technicians can be accredited as such 
and, thereby, made known to the pub- 
lic, has recently been made available by 
the Radio-Electronics-Television Manu- 
facturers Association. 

Entitled, “Suggested Accreditation 
Program for TV Receiver Service Tech- 
nicians,” the booklet is available free by 
writing to the RETMA at 777 14th Street 
N.W., Washington 5, D. C. 

The booklet advises on necessary 
tests, equipment, and texts for courses, 
and the requirements necessary for ac- 
ereditation to be effective. The RETMA 
— out that such a plan will help the 

i set owner identify technically-com- 
petent technicians. —W- 
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VARI-TIME PULSE 


Fig. 1. Front panel 
view of the author's 
home-built timer. It 
is housed in a Bud 
“Minibox.” Device ol- 
fers reliable action 


By HERBERT L. FILKOFF 


Construction details on a recycling timer which features 


adjustable timing on both “open” and “closed” portions. 


ERE is a device that will find many 

uses in the laboratory and in the ex 
perimenter’s home workshop, yet it is 
reliable enough to control some indus 
trial processes. Essentially we have a 
device that can apply power in “off” 
and “on” pulses of control 
lable duration from .5 of a second to 
30 seconds, The “on” and “off” cycles 
are independent of each other as we 
shall see later in this article 

In the laboratory it might be 
sary to test components or a system 
wide range of “off” and “on” 
The experimenter will get a 
great deal of satisfaction from study- 
ing the properties of RC circuits. In 
an industrial temperature 
control of a substance being heated by 


cycles or 


neces 


over a 


cycles 


process of 


infrared where a thermoswitch may be 


impractical, this unit is the answer to 
the problem 

The device, being electronic in na- 
eliminates all the inherent bad 
features of commercially-available me- 
chanical ofr There 
are no gears to change, nor are we de 
pendent 


through an 


ture 


hydraulic timers 
bleeding of air or oil 
that is critical in 
changing 


upon 
orifice 
adjustment, By potentiome 
ter settings we can effect changes in 
“off” and “on” Here is a device 
that is both flexible and accurate 
The timing unit is 
based on the charging and discharg 
ing of capacitor C, (see Fig. 3). Since 
C, is connected to the control grid of 
the 117N7, the magnitude of the plate 


cycles 


action of the 


Fig. 2. Top chassia view. The use of terminal blocks facilitates neat wiring job. 


current is an inverse function of the 
capacitor voltage, the capacitor being 
charged from a negative source 

There are two power supplies in the 
unit. One supplies the “B plus” for the 
plate circuit of 117N7, the other pro 
duces a negative supply for 
charging capacitor C,. These are shown 
within the dotted lines (see Fig. 3) 
The positive voltage supply is obtained 
from the rectifier half of the 117N7 
The rectifier for the negative voltage 
supply is of the This 
choice eliminates the necessity for a 
tube-type rectifier 

Let us now consider the 
the RC circuits that control 
intervals. When relay RL 
R, and R, form the 
C, from the 
which is at a 
R, and R 


voltage 


selenium type 


yperation of 
the timing 
iS Operative 
charge path for 
midpoint of R. and R 
potential of 15 volts 
form the path 
through the normally-closed contacts 
to ground. Assume that the pentode 
section of the 117N7 is conducting, RL 
is energized and it, in turn, closes RL 
C, immediately starts to charge nega- 
tively. The plate cu 
until relay RL 
charges 
contact 


discharge 


diminishes 
and C, dis- 
through the normally-closed 
of RL, until the erid voltage 
drops and the plate current again picks 
up RL The itself as 
long as 8, is in the “auto” position 
Since the charge paths 
are separate, we can vary the “on” and 
“off” cycles independently. R, and R 
were added to the circuit to provide a 
means of lower-limit time calibrations 
The upper limits are set by R, and R 

A power transformer not required 
since the 
line. The pilot lights are of the neon 
type with current limiting 
and R This very eco 
nomical unit. PL affect the 
operation of RL, because of the very 
small current drawn by 
light For 
has “on” 


rrent 


drops out 


cvcle epeats 


ind discharge 


LI7N7 operates across the 


resistors R 
results in a 


does not 


the neon-type 
convenience, switch 8S, also 
and “off 

Capacitor C, should be of the oil 
impregnated type. An electrolytic ca 
pacitor should not be used since its 
parallel leakage would affect operation 
of the RC circuit. RL, is an a.c. relay 
with sufficient contact carrying capac- 
ity for the external load. RL, is a 
sensitive type plate-circuit relay that 
yperates at with a coil 


positions 


around 6 ma 
resistance of 2500 ohms 
Fig. 1 is a front view of the controls 
ind indicating lights. A Bud #994 cab 
inet and #1193 chassis were 
the writer. Note the 
potentiometers in Fig. 4 


used by 
limit 
These are of 


two lowe! 


the screwdriver-adjustable type. Since 


there are several components on the 
top of the chassis which must be 


n, Cinch-Jones Type Y tern 


wired 
nal blocks 
are used to aid in the interconnection 
to the sub-chassis circuits. The circuit 


is the transformerk type and is 


not grounded to the chassis V. and 
Vs, the OB2 


can be omitted if desired 


tubes 
They render 

oltage sup- 
This 


timing intervals for 


voltage regulator 


the positive and negative 
plies immune to line variations 
insures consistent 


setting FR, and R, 


RADIO & TELEVISION NEWS 


CONTROLLED 


TO DEVICE BEING 


POSITIVE 
VOLTAGE 
SUPPLY 


AAAAMAA 
VYVVV 


~0ev 


& NEGATIVE 


VOLTAGE SUPPLY 


, Re—10 megohm pot 

, Ri—2 megohm pot 

, Rie—100,000 ohm, ' 
5600 ohm, 
6800 ohm, 
—1500 ohm 
~23500 ohm, 

r—I50 ohm, 1 w. res 
10 ywfd., 600 +. oil-filled capacitor 
Ce—20 pfd., 1350 + capacitor 
S.p.s.t 


Il w. res 
I w. res 
10 ». wirewound res. 
10 w. wirewound res. 


elec 


switch 


S.p. 3-pos. switch (Centralah 21461) 
PlLe—Neon pilot light (NES1) 
75 ma. selenium rectifier (Federal 
21003) 
117 v. ac. relay, d.p.dA. contacts 
Rle—S.p.st. plate-circuit relay (A Potter @ 
Brumfield LM-1, 2500 ohm, 6.3 ma 
could be used) 
Fi, Fe-—2 amp. fuse (Littelfuse) 
Vr—I17N7 tube 
Ve, Ve—OB2 tube 


wureet 


Fig. 3. Schematic of unit. Regulator tubes may be omitted if line voltage is steady. 


After the unit is constructed, cali- 
bration graphs can be made by con- 
necting an ordinary electric clock with 
a sweep second hand to the RL, con- 
tacts. If different timing ranges are 
desired, changing the values of capac- 
ity and resistance is all that 
sary 
obtainable 


is neces- 


Fig. 4. Under chassis view. 
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Ranges as high as 5 minutes are 


As mentioned previously, although 
designed essentially for the home ex- 
perimenter’s workshop, this device can 
be incorporated in industrial timing 
gear, if desired 

This device offers the 
the double satisfaction of building both 
an interesting and useful instrument 


0 


constructor 


Note the two screwdriver-adjust pots at lower leit. 
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The new G-E Cartridge 
with exclusive 
Clip-In-Tip Stylus! 


oW anyone can replace G-E Styli 
— instantly! The new, years-ahead 
General Electric stylus design turns 
trick—replacement is raade 
in a moment, at home. No trips to a 


this neat 


store, no long waiting period, no in- 
stallation time or expense. 

The CLIP-IN-TIP makes it easy to 
always worn 
edges to injure recordings. Best of all, 


use good styli—never 
this is the finest performer in all of 


G.E.’s famous cartridge history. 


It's easy to change with G-E! 
Just raise the stylus shaft, replace the 
insert. The CLIP-IN-TIP can be used 
in existing G-E dual cartridges, or in 
new single and dual cartridges. 


Make sure your new phono has 
G-E CARTRIDGE. When you purchase 


a new phonograph, regardless of make, 
insist on a General Electric Cartridge 
for less record wear, superior record 
tracking, and record reproduction. 
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: SUMMER SPECIALS! 


I Westinghouse 2'/2" RF Meter 1 


SMALL MOBILE DYNAMOTORSs 
! PIONEER GEN-E-MOTOR '! 


5.6 to 6 Volt DC input. Output 400 Volt 
§ @ 176 ma cont. or 276 ma $19.95 : 
g auty complete with A and B $19, 

filters .. ; cose 
§ Same as above with 11.5 to 12 

Volt DOC lmpabec occ ccccccces Hirt 
1 THORDARSON Fit. TRANSFORMER i 

110 V. 60 Cy. Pri. Gecondary 
1 5.3 V. @ 10 amps. SPECIAL... .. oa. 


! POWER SUPPLY SPECIAL 5 


§ Compietety wired with #0 MFD filter, choke, 120 
mil, tranef., fuse, SYS tube, humbuckin pot. 
| tnpet 110 Yotte AC 60 ey Output 400 Volts @ 
6 mille. Fil. voltage 6.8 Made v4 
FAIRCHILD nie ORDING co. for pre- 
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+ QUANTITY. A BARGAIN AT. .+..++. $6.95" . 
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PECIAL Ban mie. : eeeeeree Fy 
WESTON MODEL 50 ‘ 

Round, Beketite Case. Panel Meter. 100-0-100 § 
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G. E. RELAY CONTROL 


(Ideal tor Medel Controts, Ete.) ' 
Contains « sigma midget 6.000 ohm. reiay (¢ripe i 
at tess then 2 MA), high impedence choke, 
metal strip, neon pilet and many useful partes. : 
he sensitive retey stone is worth much more 
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OIL CONDENSER SPECIALS 
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wmOvnCc 06 2MFD too VIO” 
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Certified all alae 
(Continued from page 60) 


sound varies somewhat from disc to disc 
since quite a period of time exists between 
the first recording in this series and the last. 
Over-all, the string tone is generally clean 
although a little wiry at times. Boyd Neel 
gets a beautifully balanced sound which more 
than offsets some of the other minor defects 
Acoustic perspective is not over-large which 
is as it should be for this intimate small or- 
chestra work. This reading has no competi- 
tion from the Decca or Columbia albums and 
unless the forthcoming version of this score 
on Westminster is very, very good, this would 
be first class buy. 


MENDELSSOHN 

CONCERTO IN E MINOR FOR VIO- 

LIN AND ORCHESTRA 

TCHAIKOVSKY 

CONCERTO IN D MAJOR FOR VIO.- 

LIN AND ORCHESTRA 

Zino Francescatti, violinist with New 
York Philharmonic Orchestra conducted 
by Dimitri Mitropoulos. Columbia ML- 
4964. NARTB (Old) curve. Price $4.95. 

A magnum serving of two of the staples 
in the violin concerti repertoire, this is cer- 
tainly one of the best record buys dollar-wise 
to come along in a long while. Francescatti 
is a performer with prodigious energy and a 
flashing technique. These attributes he puts 
to good use in the Mendelssohn and comes up 
with a stunning reading. There are other ver 
sions with more grace and perhaps more 
warmth, but the excitement of Francescatti's 
tour de force is hard to deny. Strangely in 
the Tchaikovsky, an even better vehicle for 
his talents, Francescatti is less athletic, and 
somehow seems subdued. While it certainly 
qualifies as a superior reading, it can’t be 
called definitive. Soundwise, Columbia has 
done one of their better jobs. The Frances- 
catti violin is vibrantly reproduced and the 
strings in general are clean although slightly 
edgy. Good brass and woodwind sound, very 
bright and sparkling. Percussion good but 
slightly on the thick-textured side. Excellent 
transient response here, although pre- and 
post -ec ho mar the picture This is not un- 
expected when you realize how much music 
Columbia has managed to crowd on this dis« 
Mitropoulos manages a good balance between 
violin and orchestra and elicits some un- 
usually good playing from the Philharmonic 
Altogether an excellent rapport exists between 
soloist and conductor. Francescatti and Mi- 
tropoulos seem to always “hit it off” well in 
recordings if you will remember their 
notable collaboration in the Paganini and 
Saint Saens 3rd violin concerto some years 
ago. Summing up; not definitive, nor the 
absolute tops in sound, but nevertheless a 
tremendous value, especially for the begin- 
ning audiophile 


RESTFUL GOOD MUSIC 
Leopold Stokowski and his Symphony 
Orchestra. Victor LM1875. RIAA curve. 
Price $3.98. 

A perfectly horrible title (with a luscious- 
looking doll on the cover) will probably 
scare some people away from just the thing 
they have been looking for to wit, a 
collection of quiet symphonic works to use 
as a background. Quite a potpourri is on 
this disc with works ranging from Bach's 
“Mein Jesu” and “Siciliano” to the 2nd 
movement of Beethoven's “Pastoral” and 
Purcell’s “When I am Laid in Earth!” Sto- 
kowski has no peer when it comes to this sort 
of thing and he makes of each piece a mas- 
terpiece in orchestral sonorities and dynamic 
expression, Admittedly, some people will 
scream at the good Doctor's interpretations, 


but one should keep in mind the purpose of 
the album and realize that Stokowski has 
done an admirable job within these bounds 
The sound is on a plane with the readings 
Very lush and luminous strings, sensuous 
woodwinds, semi-intimate acoustics. Strictly 
not for hi-fi fans, but a darn good one to 
placate your wife with after a long, serious 
session of Stravinsky or Hindemith for ex- 
ample ! 


BARTOK 

CONCERTO. FOR ORCHESTRA 
Philadelphia Orchestra conducted by 
Eugene Ormandy. Columbia ML 4973. 
NARTB (Old) curve. Price $4.95. 

The Sth version on LP and one which must 
be adjudged near the top. However, it faces 
some pretty rough competition and for that 
reason it cannot be called definitive. It was 
to be expected that Bartok’s most readily 
assimilable work would sooner or later come 
under the baton of the formidable Ormandy 
and his fabulous orchestra. Since the work 
is, in essence, 2 virtuoso display piece for 
orchestra, it might also be a foregone con- 
clusion that the Philadelphia would have the 
prize in the bag. Well, they almost take it, 
but not quite. The work is really quite new 
in Ormandy’s repertoire and even with re- 
hearsals and regular concerts they can’t have 
played it as many times as the Minneapolis 
Symphony under Dorati, where it has been 
regularly programmed for years. Thus, in 
comparison with the Dorati disc, the Phila- 
delphia shows too fat a tone for the score 
and the attacks and ritards are not all what 
they might be. In other words, Ormandy 
is trying to make the work almost lyrical, 
which with this score is well nigh impossible 

Other than these falls from grace, this is 
quite a musical experience and some may 
prefer the Ormandy treatment to the glitter- 
ing brilliance of Dorati. Certainly it is a 
more reasonable survey of the score than the 
Von Karajan effort on Angel. Soundwise 
this is typical of recent Columbia/Philadel- 
phia discs. Generally sharp clean strings 
good rousing brass and sweet woodwinds, 
percussion of good weight and clarity. A 
little too much reverb for my taste in this 
score, but it makes for a very live sound 
Conclusion: a good sounding disc with a 
magnificent display by the Philadelphia Or 
chestra and a reasonably good reading. The 
overwhelming sound and the taut urgency 
of the Dorati reading still linger in memory 
and take precedence over all others. 


MALCOLM ARNOLD 

ENGLISH DANCES 
London Philharmonic Orchestra con- 
ducted by Sir Adrian Boult. London 
LD9178. RIAA curve. Price $2.50. 

Another terrific buy in the low-priced 
London LP series. This is the premier re- 
cording of these interesting dances on LP 
and is definitely worth listening to. Based 
on English folk dances, they are for the most 
part very gay and lively. Not anything like 
profound music here, but you do have the 
superb playing of the London Philharmonic 
and the knowing performance of Sir Adrian 
Boult and above all some fabulous sound 
For $2.50 this is just about the best dem- 
onstration record you can buy Strings 
woodwinds, brass, percussion, all are heard 
with exceptional wide range in frequency and 
dynamics. Virtually no distortion, groove 
or otherwise, can be noted. Couple all this 
with near perfect acoustics and you have an 
outstanding recording of some very pleasant 
music 


PORTS OF CALL 
Philadelphia Orchestra conducted by 
Eugene Ormandy. Columbia MLA983. 
NARTB (Old) curve. Price $4.95. 


The name of the album derives from the 
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HOME STUDY COURSE 


trains you in the “why” and “how” 
of Color TV Servicing 


Study Color Television Servicing from the very source 
of the latest, up-to-the-minute Color TV develop- 
ments. Train under the direction of men who are 
experts in this field. Take advantage of the big future 
in Color TV through RCA Institutes’ Home Study 
Course, which covers all phases of Color Servicing 
It is a practical down-to-earth course in basic color 
theory as well as how-to-do-it TV servicing techniques, 

This color television course was planned and de- 
veloped through the efforts of instructors of RCA 
Institutes, engineers of RCA Laboratories and train- 
ing specialists of RCA Service Company. You get 
the benefit of years of RCA research and development 
in color television. 

Because of its highly specialized nature, this course 
is offered only to those already experienced in radio- 
television servicing. Color TV Servicing will open the 
door to the big opportunity you've always hoped for. 
Find out how easy it is to cash in on Color TV. 


SEND FOR FREE BOOKLET 
NO SALESMEN WILL CALL 


RCA INSTITUTES, INC. 
A SERVICE Of RADIO CORPORATION of AMERICA 
250 WEST FOURTH STREET NEW YORK 14, ¥.¥ 
Bent, RN-9-55 


Without a amen on my part, please send 
me a copy of your booklet on the Home 
Study Course in Color TV Servicing. 


NAME 


ADDRESS 


ciTy 


HI-Fl AUTOMATIC 
RECORD CHANGER 


The industrious-invisible hands of Dekamix 
—creatures of ingenious design—are busily 
engaged in the many automatic functions 
so essential to superior record perform- 
ance and listening pleasure. The Dekamix 
intermixing record changer is the result of 
outstanding craftsmanship that is devoted 
to producing an instrument extremely 
simple and functional, yet fully automatic. 


automatic chang 
10° and 7” records in one 
stack 


* 3 speeds—33%s, 45, 78 

* weighted top plate that ob- 
tains full advantage of air 
cushion effect—te preserve 
record surface 
accoustically balanced tone 
arm; non-magnetic turntable 
cape automatically after 
last record is playe 

DEKAMIX HAS EVERY FEATURE 

OF HIGH PRICED RECORD 

CHANGERS AT THE AMAZINGLY 


LOW PRICE OF $44’ 


the finest in hi-fi? 
few dollars more you 
finest hi-fi ~ vel 
er equipmen 
d—listen and com- 
buy! 


AT LEADING Hi-Fi MUSIC CENTERS 
WRITE TODAY FOR COMPLETE LITERATURE 


ERCONA CORPORATION 


(Ebectronie Division) 
551 Fifth Ave., Dept.8.¢, New York, N. Y. 
150 


score of the same name by gifted French 
composer, Jacques Ibert. This is combined 
with other works by Ravel, Debussy, and 
Chabrier, whose various pieces are supposed 
to depict various “Ports of Call.” The music 
succeeds very well in this, especially if you 
are fortified with the fantastic jacket notes 
that go with each piece (or port). Boy, I'll 
tell ya! Whoever wrote those notes is a 
travelin’ fool and an expensive one at that! 
Just dig this as an accompaniment to Ravel's 
“La Valse” (Vienna) “there is still 
politeness and gemutlichkeit, and also choco- 
late fondants at the Patisserie Demel, cray- 
fish at Prohaska’s and glasses of Gumpold- 
skirchner at idle tables in the afternoon.” 
Hoo Ha!! Musically the various sections 
are quite well done by Ormandy and his or- 
chestra, especially the Ibert, “Ports of Call,” 
which certainly is the best version available 
at present. A bonus is the good sound which 
attractively clothes each work, although 
string tone gets edgy in several sections. A 
pleasant record for lazy listening. 


DVORAK 
CONCERTO IN G MINOR FOR PI- 
ANO AND ORCHESTRA 
Rudolf Firkusny, pianist with Cleveland 
Orchestra conducted by George Szell. 
Columbia MILA967. NARTB (Old) 
curve. Price $4.95. 

If you are a little too full of the Greig or 
Schumann or Tchaikovsky piano concertos, 
try this Dvorak for a welcome change. It, 
too, is in the big romantic vein, but at least 
you haven't heard it eleventy-nine times! 
It is quite an interesting and listenable work 
and deserves to be heard more often in our 
concert halls. Hi-fi fans will like this con- 
certo not only for the excellent sound, but 
for the exciting scoring of the first and the 
third movements Firkusny is evidently 
much surer of his ground in this work than 
was Wuhrer in the old Vox recording. He 
brings the work along logically at a reason 
able pace and indulges in few mannerisms. 

Szell is’ right at home with the Dvorak 
orchestration and he gives excellent support 
to Firkusny Piano is big-toned but not 
harsh. Transients were excellently reproduced 
and there was no trace of wow or flutter in 
the piano. A good balance was maintained 
by the engineers between piano and orches- 
tra. My only complaint rather cramped 
acoustics, and a bass line on the flabby side 


Otherwise an estimable job and a piano score 
well worth your time 


DEBUSSY 

CHILDREN’S CORNER SUITE 

LA BOITE A JOUJOUX (THE BOX 

OF TOYS) 

Orchestre National de la Radiodiffusion 
Francaise conducted by Andre Cluytens. 
Ange! 35172. RlAAcurve. Price $4.98. 

This is an utterly charming recording and 
I can’t recommend it too highly. The “Chil 
dren's Corner Suite” is the better known of 
the two works and gets a reading from 
Cluytens that is never heavy-handed, but is 
a model of grace and delicacy. The warmth 
of the interpretation is extraordinary. The 
“Box of Toys” is similarly treated and turns 
out to be a gay little work when handled in 
so adroit a fashion as Cluytens employs 
The three other versions of the “Box” in the 
catalogue are never in serious contention 
with this disc, although the MGM disc has 
certain points in its favor. The sound on this 
disc is in keeping with the score, being small- 
boned, almost ethereal in some sections. Very 
luminous almost transparent string tone, the 
superb French woodwind intonation a mir- 
acle of sweetness and precision and acoustic 
perspective just right for the score 


Jazz Corner 


Some outstanding jazz releases this month, 
and a “pop” or two 


SWING EASY 
Songs by Frank Sinatra. Capitol W587. 
RIAA curve. Price $3.98. 

Old Frankie has certainly been the subject 
of a lot of discussion pro and con about his 
relative merit. I’m not going to get into the 
argument other than to comment that no 
other of the present crop of singers can get 
as much out of a song as Sinatra. I think the 
main reason for this is his absolutely fabulous 
sense of phrasing and timing. By certain in- 
flections and emphasis he can give more 
meaning to some of his stuff than anybody 
else I have ever heard 

On this album he does an attractive collec- 
tion of songs with favorites like “The Girl 
Next Door,” “A Foggy Da ‘I Get a Kick 
out of You,” etc. The big difference between 
this and other previous albums by Sinatra is 
that this is given the 
derful hi-fi sound 


benefit of some won- 


Allied Radio Corporation of Chicago has opened a new store at 602 Davis Street 
in Evanston, Illinois, which will be devoted exclusively to the demonstration and 


sale of high-fidelity equipment. 


The new store, with an area of 2400 square feet, 


is very modern in appearance and includes carefully planned facilities for dem- 
onstration and sale of the great variety of famous brand names of components and 
music systems distributed by Allied. The company has also expanded its high- 
fidelity studios at its central city location at 100 N. Western Avenue in Chicago. 


On a wide range system this is some of the 
most sensational vocal sound I have heard, 
and the orchestral accompaniment is superb, 
too! All tonsil-close of course, but there is 
no distortion present and in the average liv- 
ing room with good acoustics, the effect with 
a number like “The Girl Next Door,” is 
slightly fabulous. I don’t usually go for this 
kind of stuff, but this warrants my enthusi- 
asm and you will find that it will serve ad- 
mirably as a demonstration piece for those 
friends of yours who don't dig symphony 


BROWN AND ROACH INC, 
EmArcy MG36008. RIAA curve. Price 
$3.98. 

The torrid trumpet of Clifford Brown and 
the drivin’ drum. of Max Roach team up 
with George Morrow on the bass, Harold 
Land on tenor sax, and Richie Powell on pi- 
ano in a cool group of songs including 
“Stompin’ at the Savoy,” “Darn that 
Dream,” “Ghost of a Chance,” et These 
boys really dig each other and the result is 
some of the best small combo jazz I've heard 
Their playing is very assured, nothing fran- 
tic here. The group is a swinging bunch, but 
it’s an easy swing and it’s mighty easy to 
take. The arrangements are clever, the im- 
provisation still better. The sound is an- 
other outstanding job by EmArcy. The 
trumpet has that bell-like clarity and 
bright resonance we have come to associate 
with Brown. The tenor sax is full bod- 
ied and very sonorous, bass is solid and 
clean, the skins are heard very cleanly with 
fine impact and articulation. The piano 
is not hard sounding, even when used per 
cussively. All recorded very close-to, with 
enough reverb to keep it live. An outstand- 
ing recording for jazz demonstration and one 
that sounds good on small as well as big 
sound systems 


Tape Review 


MOZART 

SYMPHONY #40 
SCHUBERT 

SYMPHONY #8 (UNFINISHED) 
Vienna State Opera Orchestra conducted 
by Felix Prohaska. AV-1035, 7” reel, 
7\% ips. Approx. 1 hour. Price $10.95. 

This is another in the new Audio-Video 
Vanguard releases. Here we have items in 
the standard repertoire and they must stand 
on their own feet without benefit of gim 
micks. The performance, fortunately, is one 
of the best to come from a small company 
The Schubert is given a really excellent read- 
ing with careful modeling and just tempo 
The Mozart fares less well, but still is noth- 
ing to be ashamed about. Both share in 
common a fine big-hall sound, with enough 
detail preserved to make for a very fine 
“presence” effect. The strings are beautifully 
clean and edgeless, brass has that bright 
bloom so hard to engrave on a disc and the 
woodwinds have that breathy, almost 
palpable sound that one associates with the 
real thing. Couple all this with ultra-wide 
frequency range and dynamic range impos 
sible to duplicate on a playable disc and the 
almost distortionless transients and you 
have a recording that lives up to the promise 
of tape. Tape hiss was barely noticeable in 
my copy and equalization was no problem as 
played on my Ampex 600. Consider the fact 
that you can play back this tape thousands of 
times if need be without appreciable dete- 
rioration, and you may realize that the ask- 
ing price is not really exorbitant. With stan 
dard repertoire this price is all right, with 
gimmick repertoire that's another story 

RCA has announced some new tape re- 
leases some of which are the very latest “Or- 
thophonic” recordings. Included in this batch 
are no less than four new stereophonics. As 
soon as I receive them I will hasten to review 
them for you. See you next month ~~ 
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No effort is spared in bringing you the odvantages of 


experience in research, the finest of precious mate 


a, ORE OP ee phone. COMCERTO SURES 
COAXIAL 


The Ultimate Sound of Quality 


Superb 2 voice coil coaxial speaker. Low 
frequency driver employs a specially treated, 
seamless, straight-sided 15” cone... has 2” 
long-throw voice coil for bass response to 
20 c.p.s. when properly enclosed. Free air 
resonance 35 cycles. Separate high frequency 
driver, with 1'%" voice coil and hand spun 
dural diaphragm works coaxially. True multi- 
cellular horn delivers even, wide-angle dis- 
persement of highs from 1200 to 18,000 c.p.s. 
Both voice coils are operated by 7'» pound 
Alnico V magnetic structure, the heaviest 
in the industry. Mechanical tolerances of 
1/1,000 of an inch insure exacting magnetic 
assembly. Sturdy die cast aluminum frame. 
16 ohm impedance, 25 watt power capacity. 
Available as 500 ohm speaker at additional 
cost. And for 3-way system, add Stephens 


LOUDSPEAKERS 


214 super tweeter and attenuator with a 206AXA 
5000X network. Net $133.50 


Sounds Like Twice its Price 177AX 


2” voice coil in a 12” curvilinear cone faith- 
fully reproduces lows down to 40 c.p.s. Dural 
diaphragm and 1” voice coil gives smooth 
high response to 18,000 c.p.s. Double expon- 
ential high frequency horn, pioneered by 
Stephens, provides wide angle coverage and 
proper loading. 5000 cycle network couples 
high and low frequency drivers. Heavy die 
cast aluminum frame and concentric mount- 
ing recesses allow exact voice coil clearance 
for maximum efficiency. 16 ohm impedance, 
20 watt power capacity. Add a 120LX and 
an 800X crossover for an excellent 3-way 


system. Net $54.00 
Hear the difference 
with Stephens! lk 


For name of dealer nearest you, write: 


STEPHENS MANUFACTURING CORPORATION 


6538 WARNER ORIVE © CULVER CITY CALIFORNIA 


bie Address ‘'Merhones Export Address 458 Broadway, New 
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York 


TV TUNER REPAIRS | Tusen aeconoma TAPE (PLASTIC BASE) 


ATTENTION: Radic 


48-HOUR SERVICE sities cosa [y, 


Defective tuners rebuilt to factory standards 
New tuner quarantee. Ship prepaid 


27 ter 3" -— 160 fee? | 


79 for 7°-——-1200 foot 
-93 tor 5" -—— 600 foot 
53 tor 4"-—— 300 foot 


RADIO PRODUCTS CO. a tao 


15-20 122ed ; 4 College Pt 56, N. ¥. change your »# ont i mil mylar or plastic tapes 


We carry 0 tull line of Replacement Tuners for of! makes of TV enwrneeene 


900 


USED “MYLAR” TAPE (1 Mil) 


1800 #%. (7" reel) 


Pf fe OS A Ss 


ft. (5° reel) 


RADIO and TELEVISION ELECTRONICS 


2% oo,” 
in all Technical Phases Rest $2 24 Wder? tones. 


ew Classes (Day and ” 


New empty plastic reste in 
boxes for casy labeling . 
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Aluminum 
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e Dec., Mar., June, Sept — 


Free Placement Service tor Greduates issues areilable 


Prease ‘aciade Sulloes! Postage 


For Free Catalog write Dept. ANSE 


RCA INSTITUTES, INC. 
Service of Radic Corporation of America COMMISSIONED 


oe WEST 4TH ST.. NEW YORK 14, W. Y. | | | 7809 Chamolain St. Ww, 
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12 PLANS FOR 
DEALER PROFIT IN 
HIGH FIDELITY... 


Now-—you, as a dealer, can step into 
the high fidelity profit picture in the role 
of a design engineer. You can coordinate 
a speaker system to meet the ag | 
tastes and budget of any consumer, anc 
the interior requirements of any home. 
You can sell more than installation— You 
can sell Anouw-hou 

All of this is made ible by the use of 
12 University pictorial assembly plan book - 
lets, called Technigrams, which cover ev- 
ery one of 36 different speaker systems 
featured in the original Univereity Pro- 

ressive Speaker Expansion chart. These 

‘echnigrams contain all of the essential 
information, in words and pictures, re- 
quired to assemble and install the speaker 
system your customer selects. Even baffle 
board layour diagrams are included. 

All you do is decide on the best combi- 
nation of speakers for ong particular in- 
stallation ... refer to the Technigram 
in which that combination appears. . 
and assemble and install it, following the 
simple illustrated wiring and assemblage 
instructions in the Technigrams. 

This is a sure-fire sales tool, which will 
not only increase the amount of audio 
equipment you can sell, but also add to 
the extent and quality of the service you 
can offer. 

See your University distributor today 
and ask him for the complete PSE story. 
If you haven't seen the original University 
descriptive folder on the PSE plan, mail 
this coupon today for your copy. 


* Progressive Speaker E i 


the plan that “mokes it possible to buy @ speaker 
today in terme of the system you want tomorrow. 


60 South Kensice Ave., White Plains, New York 


r University Loudspeakers, Inc., 

| desk 9 

. 80 South Kensico Ave., White 
Plains, N.Y. 


: Please send me my free copy of Progressive 
| Speaker Espansion 


| Name 


, Address 
1 City 


Spot Radio News 


(Continued from page 24) 


tion, there is substantial doubt that 
CATY operations are broadcasting. If 
this is so, he added, then perhaps one 
could say that CATV’s are common 
carriers in interstate commerce. Ana- 
lyzing this point, the Commissioner 
said that network programs originat- 
ing in one station and crossing state 
lines, by whatever method, and termi- 
nating in a receiving set in a distant 
state, could be classified as interstate 
commerce. Whether such commerce 
comes under the jurisdiction of the 
federal government or state can be 
debated; and the courts will probably 
have to decide who does have such con- 
trol. In the meantime, the govern- 
ment’s spokesman said that he was 
aware that some .. .“community an- 
tenna operators insist that they are 


not common carriers for hire; that 
their operations are merely an exten- 
sion of individual home antennas upon 
a high point to capture a signal which 
is about to escape its earthly useful- 
ness on its way to infinite space... . 
Although this may have merit insofar 
as federal regulation is concerned, it 
is doubtful that it could successfully 
resist assumption of jurisdiction by a 
state.” 

If, continued the Commissioner, the 
FCC were to declare CATV systems to 
be common carriers in interstate com- 
merce, then it would become necessary 
to issue certificates of convenience and 
necessity. Under this condition, it was 
noted, the Commission could... 
“hardly deny such a certificate to a 

. system ... rendering a service to 
a group of people isolated from any 
broadcast service .. .” 

Emphasizing that the objective of 
the Commission is to . . .“make possi- 
ble for everyone in the United States 


NEW TV GRANTS SINCE FREEZE LIFT 


Continuing the listing of construction permits granted by FCC since 
lifting of freeze. Additional stations will be carried next month. 


STATE CITY CALL 


CHANNEL FREQUENCY POWER’ 


Heweaii Wailuku (Maui) KMVI-TV 


Wichite KTV 
Carlsbad KAVE.TV 
Roseburg KPIC 


Kanses 
New Mexico 
Oregon 


(To be satellite 
for KONA-TV 
Channel 11) 

R 


12 204-210 30.2 


3 60 -66 
6 82-88 
4 66-72 


NEW CALL LETTER ASSIGNMENTS 


STATE CITY CALL 


CHANNEL FREQUENCY 


Mobile 
Tucson 
Shreveport 
Hattiesburg 
Ephrata 


Alabama 
Arizona 
Louisiana 
Mississippi 
Washington 


WKRG.TV 


CALL LETTER CHANGES 


Mississippi Jackson 


Nebraska Hastings 
(Former! 


Vermont 


Wisconsin 


WJTV 
Formerly WSLI-TV) 
KHAS-TV TV 
KTVR) 
Burlington WCAX.-TV 
Formerly WMVT) 
Milwaukee WISN.TV 
Formerly WTVW) 


12 


"ERP = (effective radiated power, kw 


STATE, CITY STATION CHANNEL 


NEW TV STATIONS ON THE AIR 


As of August 25, 1955 
The following new stations bring the lists published in previous issues up to date 


VIDEO 
POWER 
IN KW.) 


FREQUENCY VIDEO 
RANGE WAVELENGTH 
(IN MC.) IN FT 


Florida 

Miami 
Illinois 

Cham paign- 

Urbana 
Indiana 

otre Dame- 

Bouth Bend 
lowa 

Des Moines 
North Carolina 

Fayetteville 
South Dekote 

Rapid City 
Texas 

£1 Paso 
Virginia 

Petersburg 
West Virginia 

Bluefield 


WTHS.-TV? 


WILL-TV? 


WNDU.-TV 
KRNT-TV 
WrLB-TV 
KOTA-TV 
KOKE.TV 
WXEX.-TV 
WHIS-TV 6 


The frequency of the video carrier = 1.25 + chennai lower free. limit. Total number of 
TV stations now on the air in U.S.: 442 (116 of which are u. h. £.). 


54-60 17.8 


204-210 4.7° 


662-668 
180-186 
494-500 
60-66 
210-216 
180-186 
82-88 


1.49 
5.43 
1.98 
16.06 
4.65 
5.43 
11.28 


tEducational 
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EW Approved policy... 


eliminates percentages to ““middiemen'’—brings 
equipment direct from factory to you for buys that 
can't be beat... anywhere! Approved kits are NOT 
AVAILABLE FROM DISTRIBUTORS OR JOBBERS. 


New 
Binaural Twin 
Channel Amplifier 


Kit 
© Band width-200 ke 


|e © 
: 
© Tuned RF stage MCU es 


Se 7. ¥ 
o> 
© Frequency Response I : — 
FM-20-20,000 CPS + .508 , , if 


ne ae 
© FM Tuning Range 88-108 mc 
© Sensitivity 5-10 u/v, 20-30 08 
® iron core tuned 1.F. disc trans 
@ 6CB6 RF amplifier © 6GAB4 mixer 
© 6AB4 oscillator © 6AU6 Ist 1.F. amplifier 
© GAU6 2nd 1.F. amplifier © GAU6 ist limiter 
© GAU6 2nd limiter © 6AL5S detector 
® 6C4 cathode follower output © AM tuning range 
530-1650 kc @ Frequency response AM-20-7,500 CPS + 308 
@ tron core tuned coils throughout « 6BA6 RF amplifier © 6BE6 converter 
© 6BA6 ist I.F. amplifier © 1N34 crystal diode detector © Tuned RF stage 
© Chassis dimensions: 944" long, 5” high, 8° wide 
Complete kit of parts including tubes, step by step, pic- 
torial and schematic diagrams, less power supply , 
Wired and tested extra Re 
Power Supply—6.3V-4 Amp., © Chrome plated chassis 
50-60 cycles ........ nplete kit 


Tuning Eye Kit 


me 


tio 
ve 


Shipping Weight 10 Ibs jiagran hipping 
As New V-5 Am Tuner Kit BAB BOT 
THE BINAURAL TWINS 


Start Your Hi-Fi Installation the Economical Way 


power supply Self-contained AC Power Supply 
3 section variable condenser 
Tuning range 88-108 mc 
Band width 200 kk 
Sensitivity 10 microvolts 20 0B 
Tuned RF stage 
iron core tuned IF disc 
6CB6 R.F. amplifier ® 6GAU6 2nd limiter 
6AB4 mixer ® GALS detector 
6AB4 oscillator (temp. compensated) ® 6C4 cathode follower output 
. 
* 
. 


trans 


6AU6 ist |.F. amplifier 65 MA selenium rectifier 
6AU6 2nd |.F. amplifier 
6AU6 Ist limiter 


Dimensions 9%" « 5" « 5%" 
Frequency response 20-7,500 
8 


ces + 30 $7950 


Complete kit of parts including AC power supply, tubes, 

step by step, pictorial and schematic diagrams : 
$7.50 
$2.95 


$9450 
$5.50 
$2.95 


Wired and tested extra 


Tuning Eye Kit 
Shipping Weight 10 Ibs 


N/ew Push Pull 
6 Watt 
Amplifier Kit 

1-12)5—1st stage Amp 
1-12SL7—Phase inverter 
2-126? .P. Beam Power 
1-5¥3—Rectifier 
1 Cathode Ray Output 
indicator 
Tapped outputs, 4-68-16 ohms 


Volume, Continuously variable 
Chrome plated chassis 


New 20 Watt 
Williamson Type 
HI-Fl Amplifier Kit 


iew r T x 
Chrome plated chassis 
‘ ‘ 

" p 


N 


®@ Bass Control Boost 12 0B © Treble Control Boost 12 0B © Hum level 
78 OB below full output © Frequency response + 1.5 DB 20-20,000 CPS 

@ Size 5¥e" high « 6¥e" wide x 11” long 

Complete kit of parts, including AC power supply, tubes, $ 45 

step by step pictorial and schematic diagrams 15 


$3955, 


Shipping Weight 13 Ibs. 
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FREE CATALOG AVAILABLE! 


APPROVED ELECTRONIC INSTRUMENT CORP 
928 Broadway, Dept. N, New York 10, N. Y. 


NAME 
ADDRESS 
city 


INTERNATIONAL’S | 


TV RECTIFIER 
REPLACEMENT |) 


TV TOOL 


Free! 


$1.00 VALUE 


TLEMIUM RECT IED 


NYLON TV TOOL 


With every pack of 4 TV 
Replacement Rectifiers... 
A PAIR and a SPARE PAIR! 


You can’t miss with International’s New 
“BONUS PACK"! You'll get the best in 
TV replacement rectifiers. Each BONUS 
PACK contains a pair for immediate use, 
and a spare pair for your next job—PLUS 
a Nylon TV Alignment Tool worth $1.00-- 
ABSOLUTELY FREE! 


SPECIFY INTERNATIONAL RECTIFIERS for 
long, dependable performance —the Widest 
Range in the Industry! Best for you... Best 
for your service customers! 


7 Ask your distributor 
aw for details about 
“Bonus Pack" today! 


international 
Rectifier 


1521 East Grand Avenve, £) Segundo, California + ORegon 646281 
1% CANADA. Atlas Radio Corp , 50 Wingold Ave W. Toronto, Ontario 


WORLD'S LARGEST SUPPLIER 
INDUSTRIAL METALLIC RECTIFIERS 


orf 
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least one free television service 
" the FCC representative said that 
in his own opinion, it “. . . would be 
more consistent with American philos- 
ophy to accomplish this by providing 
opportunity, rather than by imposing 
artificial restraints or outright prohibi- 
tion of a competing CATV service by 
government fiat . whether they are 
ultimately designated common carrier 
or broadcasting.” 


at 


THE ULTRA-HIGHS, now battling for 
recognition as a solid partner in TV 
broadcasting, are finding the fight 
rougher and tougher 

The blunt announcement by WEEU- 
TV (Channel 33, Reading, Pa.), some 
weeks ago, that it would have to shut 
their plant, was a shocking admission 
of defeat. Pointing out that the tre- 
mendous . . .“operating costs involved 
in maintaining an efficient television 
service . coupled with apathy on 
the part of national and network ad- 
vertisers to support the Channel 33 
development " made it necessary 
to suspend operations, station manage- 
ment said that the blame for this un- 
fortunate situation could not be placed 
on the doorstep of any individual or 
group. 

“The problems facing the operators 
of u.h.f. television stations across the 
nation are varied and complex,” the 
announcement added. “The competi- 
tive factors involving viewing habits 
and lack of equal opportunity to be on 
every television dial are only part of 
the story The electronic curtain 
has been drawn, and WEEU-TV . 
now joins the long list of ultra-high 
stations across the nation that have 
found it necessary to withdraw from 
broadcasting operations, because of 
economic instability that is plaguing 
u.hf. broadcasting 

The situation has ruffled most of the 
experts in Washington. Those sup- 
porting the high bands say that if the 
Commission really wants u.h.f. to re- 
main as a useful entity, the upstairs 
stations must be protected from v.h.f. 
competition. Entry of the low-band 
stations into the ultra-high zones can 
only lead to disaster for the u.hf 
operator, for network affiliations al- 
most always swing to the low-band 
transmitters. Those in favor of v.h.f. 
or mixture of the high and low, de- 
clare that certainly both types of sta- 
tions can live together, particularly if 
the ultra-high station has been en- 
trenched and is now serving an audi- 
ence. 

FCC did 
give the 
issued a 
the use 
Present 


make a move that would 
higher bands a lift; they 
proposal that would permit 
of 5-million watts on u.hf. 
maximum power is 1 mega- 
watt, now being used by two stations, 
both in Wilkes-Barre, Pa. This power 
push would certainly go a long way to- 
wards the spreading of signals around 
on a basis that would satisfy sponsors. 


AN INSTRUMENT, the velocimeter, 
that automatically measures the speed 
of sound in the sea to depths as great 


| 


“Foll int Fall sale! Fetling ont 
41 Ft HEAOSET..Gcod, used cond 
miniature apeatver? Has moving 
45.00 velue Special .. 


manne DIRECTION FINDER 
OOP gives non-ambiqucus Hearing. 
eceiver to @ direction Ander 


Onty.....:, oa tee 


covering 195 


9.060 KC continuous tuning in $39 50 
. 


4 bands. Compiete. BOTH ITEMS 


MecELROV coor KEVYER 


Wheatstone 
biee tronic it 
w SPEED CONTROL! 
tape ADDED FREE! New in 
overseas pack . 


“Pick Ver Perfect Package—4 Choices!" 


VICES! 2 maven SET-uPi 
arcs yoawomirve © RECEIVER. Crystal 
control with 24 . 7X esubatie "m power supply 
Complete. Excel. cond. $29.95 


«e mereR PACKAGE DEAL 
Consists of ow 60.1 MC RECRIVER, 
7-0.1 TRANSMITTER. i cond 
modulator for 
ALL, 3 this month _ 


Ss & 80 MevER pacnnes DEAL 
Censten of 1 ex moot cor :-¢ « RECEIVER, 
new, boxed rn SMITTER and i 
MD-7 PLATE MODU LATOR in + ' 
cond. All. 3 this month only ..... . 


420 MC & Citizens’ Band Package Deal! 
new complete APS/13 TRANS 
all tubes end 


pertorator 


excel 


fynamot 


es, be 

' RATOR. ‘ } 

1 pr. ANTENNAS fo nge os 
SPECIAL ComBO ‘Paice, vite 3 "$16 50 
THIS MONTH ONLY! ACT NOW! . 


Ask tor New FREE Catalogue! 
ALL orders FOR Les Angeles. 25% deposit 
required at items subject t© prior sale 
Min. ORDER $3.00 


ELECTRONICS 
2251 W. WASHINGTON BLVD. 
LOS ANGELES 18, CALIFORNIA 


FRADIO OAS 
s SERVICE LIBRARY 


w@ HERE IS LATE INFORMATION IN A 
HANDY FORM FOR TELEVISION AND RADIO 
REPAIRMEN, SERVICEMEN AND STUDENTS 
AUDELS T.V. RADIO 
SERVICE LIBRARY— 
Highly Endorsed — Over 1500 
Pages—1048 Illustrations & 
Diagrams. 1001 Important 
Facts & Figures on Modern 
Television, Radio, Electronic 
Devices at your finger ends 

INCLUDES TRANSISTORS 
& Transistor Circuits, Record 
Changers, Rectifiers, P.A 
Systems, Tape Recorders, Pho- 
nograph Pick-ups, F.M., Auto 
Radio; Radio Compass, Short 
Wave, Radar, ete 

ASK TO SéE iT! 

iT WILL PAY TO KNOW — 
The Basic Principles—Con- 
struction — Installation —Oper- 
ation — Repairs— Trouble Shoot- 
ing. Shows How to get Sharp, 
Clear T.V. Pictures. Install 
Aerials—How to Test. Ex- 
plains Color Systems, Methods 
of Conversion, Terms, ete. In- 
cludes Ultra High Frequency 
~Valuable for Quick Ready 
Reference and Home Study 


COMPLETE 
Get this Information 


2 VOLUMES for Yourself. 

7 DAY TEST—PAY ONLY $1 A Month 
- ~MAIL ORDER 
rake pa Th ae oo W. ey Gan, > -¥. 10, N.Y; 


Gays end 
=a volawes Gea. 
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RADIO & TELEVISION NEWS 


as 300 feet, and plots the result as a 
function of depth or time, has been 
developed in the sound lab of the 
Bureau of Standards. 

The device consists essentially of a 
pair of piezoelectric transducers of 
polarized barium-calcium-lead titanate 
and a reflector, mounted to form a 
sound path of fixed length. The trans- 
mitter (a transducer) is connected to 
a pulse generator and another trans- 
ducer acting as a receiver provides the 
input for a high-gain pulse-shaping 
amplifier. The amplifier’s output re- 
triggers the pulse generator, which 
then applies another pulse to the trans- 
mitter. In turn, the transmitter pro- 
duces a sound pulse in the water to 
actuate the receiver. Thus, the sys- 
tem continually regenerates a sound 
pulse whose repetition rate or fre- 
quency depends on the time it takes 
the pulse to move through the water. 
Since the path length is fixed, the 
frequency depends only on the speed 
of sound through the water and on the 
circuit delays. Any variations in sound 
velocity are recorded as variations in 
the operating frequency of the instru- 
ment. 

The speed of sound in large natural 
bodies of water varies from about 4600 
to 5140 feet-per-second. These varia- 
tions occur with changes in tempera- 
ture, and, to a lesser extent, with 
changes in the salinity (salty condi- 
tion) of the water. Sound velocity also 
increases about 1 foot-per-second for 
each 55 feet increase in depth. The 
sound velocity gradients due to these 
variables, produce curvatures in the 
rays of sound being propagated in the 
sea. In some instances, reflections are 
produced, if, as is often the case, the 
thermal or salinity gradients are abrupt. 
In current practice an estimate of the 
sound velocity is calculated from the 
measured temperature and an assumed 
salinity. The Bureau of Standards de- 
velopment provides an almost instan- 
taneous meter reading of the actual 
sound velocity. 


AS SUMMER CALM reigned in the 
hearing rooms of the Commission, 
grant activity was feeble. As we went 
to press, but a trickle of authoriza- 
tions were on hand. These, plus new 
station calls and call changes, appear 
on page 152, this issue 


RESIDENTS OF Washington, D. C., 
and Beverly Hills, California, and ev- 
eryone in the audio world were 
shocked to hear that Edgar M. Ber- 
liner, famed throughout the country 
for his phono developments, had passed 
on. . . . The son of the inventor of the 
microphone, Emile Berliner, he headed 
the Victor Talking Machine Company 
of Canada for years, and was respon- 
sible for a long chain of outstanding 
sound system innovations that have 
become standards in the industry. 
His keen insight, resourcefulness, 
and inventive and administrative skills 
will be missed by all in the design, 
production, and manufacturing frater- 
nity. 
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Apply 
Your 
Electronics 


Experience 


ENGINEERS AND 
PHYSICISTS WITH 
ELECTRONICS TRAINING 
ARE NEEDED TO 
CONDUCT CLASSROOM 
AND LABORATORY 
PROGRAMS ON ADVANCED 
SYSTEMS WORK IN THE 
FIELDS OF RADAR FIRE 
CONTROL, ELECTRONIC 
COMPUTERS, GUIDED 


MISSILES, 


The proper functioning 

of the complex airborne 
radar and computer 
equipment produced by 
Hughes requires well- 
trained maintenance crews 


in the field. 


At Hughes Research and 
Development Laboratories 
in Southern California 
engineers assigned to this 
program are members 

of the Technical Staff. 

As training engineers they 
instruct in equipment 
maintenance and operation 
for both military 
personnel and field 
engineers. 


Prior to assignment, 
engineers participate ina 
technical training program 
to become familiar with 
latest Hughes equipment, 
After-hours graduate 
courses under Company 
sponsorship are available 
at nearby universities. 


RESEARCH 
AND DEVELOPMENT 


LABORATORIES 


Culver City, Los Angeles County, California 


Fall Specials KT THE LOWEST PRICES 
IN THE UNITED STATES 
ALL CLEAN, NEW, FRESH STOCK—NO SURPLUS 


AUTO RADIO ACCESSORIES 
4 PRONG STANDARD VIBRATORS 
5 PRONG BUICK VIBRATORS 
3 PRONG 12 VOLT VIBRATORS. 
ALL TYPE SUPPRESSORS 


6 9 SPEAKER KIT - Cc 

Switch, RW and 

onte rey 
6x9 SPEANER - Fresh Stock - Alnico 5 us 
waste rend - wane 

ee : 

aes or more 3° at on. 
5” P.M, SPEAKERS $1.69 ec. 


sted # Section” Tor te 
——. ~y covonen ‘ANTENNAS - 

Men Mount - 
Block, 


Chr 
ore, * “Twin REAR 


. $1.69 ea, 
3 Sec- 
Brass Fittings - 
Yellow ood. 


$3.99 ec 
osce Antennas 
.$5.39 ea. 


INDOOR ANTENNAS 


NEW JFO VENUS ANTENNA TAI4!1 
Merked $7.9 or ound 
Section Aluminum Dipoles - 

vas 


« Boxed 
Bell - 3 


Mehegeny Base - 


31" 30 $1.09 ec. 


or more 99¢ ea. 
NEW JFD VENUS ANTENNA wala Carton 
Lobeled $8.95 - 3 Section Bross - Real 
Heavy Base - Large Type Ball in either 
lvery or Mahegeny Single $1.49 ea. 


10 - 30 $1.39 ea. 
more $1.24 ea. 


30 or 
WORLD FAMOUS SNYDER 3- D- 


indoor 3 
Section Brass 


with Phasing Switch 
Single $2.49 ea. 
25 or more $2.39 ea. 
SNYDER 2-0 ANTENNA «~ Same as 3-D ex- 
cept smaller be ie 
25 or more 99 ec. 
crosaeer ON SNYDER 4-0 - Halo 
with same Switch end Base ye 
Single $1.79 ea. 
or more $1.59 ea. 
SNYDER 5-D PUSHBUTTON ANTENNA 
World's Best Si 


OUTDOOR ANTENNAS 


our anna SPECIAL SOLID ROD Hi-LO 
NTENNAS or 7 ELEMENT SOLID ROD 
CuiprEen ~ Reund Boom - Single bey 

7 DB abeov 


. ip 


$1.05 ea. 
for $9 


je $2.09 ea. 


$4.49 eo. 
12 or more $4.19 ea. 


FULLY GUARANTEED 


7 ELEMENT - SOLID ROD CLIPPER - Squere 

Boom - Made te our own exacting 
specificetions - Pre-as le 

4 9 DB above reference 


HI-LO ANTENNA OR SOLID ROD 
KITS - Complete with 75° 100 Mil Wire 
5° Mast - Chimney or Vent Mount - 
Screweyes - Mast Stand-offs, etc. 
(May be Assorted for Quantity Prices) 
12 Lot $5.29 ea. 
6 Lot $5.69 ea. 
Single $5.99 ea. 
NEW RMS ROTOR QUEEN #£M55 - Com- 
plete Roter with Composs nie 
$15.95 ec. 
NEW ALLIANCE AUTOMATIC ROTOR, 
Mode! went (18 improvements Over 
older U-83). $23.97 
NEW ALLIANCE T-10 SEMi AUTOMATIC 
ROTOR ae 9.97 ec. 
3/2” SCREWEYES . for $1.49 
LIGHTNING ARRESTORS - J. A D. a Telco 
- UL Approved or more 39¢ ec. 
Single 49¢ ea. 


TV TABLES 


UNIVERSAL HIGHPOINT MAHOGANY OR 
EBONY SWIVEL TOP TABLES - press 
Tipped Legs - Screened y & 
Especially For Us - 22” a” « — 
Gold Inlaid 


5 ea. 

Single $8.45 ea. 
UNIVERSAL - Highpoint or Ridgeway Ad- 
~y~ re Bases ~- Fits Any 
et from 17” te These Cost us 
$12.95 ~- Closeout as long as the 

$6.95 ea. 


MISCELLANEOUS PARTS 


55° YOKES 6 or mace $1.29 ea. 
7.5 OHM FUSIBLE RESISTORS. ..1 
HOOK UP WIRE - 25° Honks. 


lete with Mounti 
GU Bees & SLE 


8% 
12” AUTO” ANTENA EXTENSIONS. 
AC RADIO ANTENNA HANKS 10 
see SOLDERING GUN - Regular Price 
4.95 - Our Price $6.95 
cLo x RADIO KNOBS - Brown, Ivory or 
Goid for GE or Telechron 


2 PIECE MAST COUPLERS - esvy Suty 75¢ ec. 
465 K. #y 1-F TRANSFORMERS - Motched - 
1 


of 2 $ 
vertical BLOCKING OSCILLATOR 
TRANSFORMERS - Brand New - Boxed - 
bef to Merit A3000 or Stencor 

“ 1 


VERTICAL OUTPUT TRANSFORMERS - 
Similar to Stancor A-8112 or Merit 
AI036 .6 Lot $1.39 ea. 

” Sing le $1.69 ec. 

ANTENNA SCILLATOR *Colis 

FOR R ~ Stenderd Types 
6 Assorted 59¢ ec. 
Single 79¢ ea. 

HI VOLTAGE PHONO CARTRIDGES - 

Standard Brand ~ Plastic Boxed 
6 Lot $1.69 ec. 
Stew le $1.89 ea. 

AS ABOVE BUT DUAL HI- a ‘Dur UT 
Lot $1.99 ea. 
Sie le $2.29 ea. 

PARALLEL TUBE BRIGHTENERS 

5 Wire 10 Let 74¢ ea. 
Single 82¢ ea. 
6 Wire 10't Let 89¢ ea. 
Single 99¢ ec. 

HEAVY DUTY 6V6GT or SOL46GT OUTPUT 
TRANSFORMERS with Seocber Plu 
or Leeds Attached. @ tee 89¢ ea. 

le 99¢ ea. 


ee ey OSCILLATOR rh GING 
OILS - Similer to Merit TV-163 ~- Fits 
rt: sae 


Sets 
1500 OHM FOCUS CONTROLS - 
Brand Only.. 


Abdio 


Sin 

ELECTROLYTIC CONDENSER SPECI 

BUY 10 50/30/150V BRAND NEW 

FRESH COND STANDARD 

BRAND AT $5.90—AND YOU GET 

10 20/20/150V Condensers of 5¢ ea. 

with above or 10 10/500V Condensers 

at S¢ ea. with above. 
TV INTERLOCK CORDS - 6° Length 10 for $2.20 
TV BOARD TO SET CORDS - 6 Length 


2 SET COUPLERS 
CHIMNEY MOUNTS - 12° ’ Strapping - 
vanized Z Type (for Vent Mounts) 
10 for $7.90 
Single 99¢ ea. 
CHIMNEY MOUNTS ~- Stoiniess Stee! - 12° 
Strappings - Zor ¥ Types. .12 Lot $1.49 ec. 


Single $1.69 ea. 

HI-CAP CONDENSERS - 500 MMFD. - 20 
K.V. ~ Stenderd Brand 10 for $5.90 
Single 69¢ ec. 
A.C. RUBBER CAPS - UL Approved. .10 for 79%¢ 
A.C. BAKELITE CAPS - UL dy cone 10 for 69¢ 
SINGLE ION TRAPS - «+10 for $3.90 
Single 49¢ ec. 

CHIMNEY STRAPS 
2 Pair for 29¢ 


PERFORATED 12° 


FREE—A pair of diagonal or long nose pliers with any order over $25. 
DESCRIPTIVE LITERATURE AVAILABLE 
ON ANY ITEM LISTED 


ALL ORDERS SHIPPED SAME DAY RECEIVED 


Send complete shipping instructions plus 25% deposit. Balance 
C.0.D., or deduct 2% for check or money order in advance. 


3211-13 WASHINGTON ST. 
JAMAICA PLAIN 30, MASS. 
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NEW SYLVANIA TEST EQUIPMENT 


FULLY WIRED — READY TO OPERATE 


Type 301 SERVICE POLYMETER 


Designed tor taberatery and aote os 
. aeetmet errers in ca libration te nermatty changing tlre 
Type 620 TUBE TESTER nats on @ large T inet sereen. Compare voltage he oo ‘set Thee cemeswetty berger 
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© Jests 650884 Tube ty Test within dam. wom 18 cystes vo 2 magocrs toe A 2 
‘Directly in megehrns wee Soe testa The ae potontes fell wave rectifier cirewtt 
Venpedance of Semee and onty 26 my 
ape » trom 75 cvetes to te Ulioeyetes. 
r— + owen “contr of . offer tive input restetance. 
my Te ty | ya jevided control . New s 1” meter mevemen 
tear ey potarity Se switches * Sytrania patented linearity etrew it. 
® totded AC toad 


ot Po Brice $139.50 it 
£ Mem inated Meter Price $109.50 


Screw en conmmectors 


ANY INSTRUMENT ON THIS PAGE CAN BE OBTAINED ABSOLUTELY FREE OF CHARGE IF 
YOU PURCHASE YOUR SYLVANIA BRAND RECEIVING TUBES FROM US. SEND FOR COM- 
PLETE INFORMATION—FILL IN COUPON BELOW, MAIL IT TODAY! 


NEW, ADVANCED (Precise TEST EQUIPMENT 


KIT FORM—ALL NEW COMPONENTS—NO SURPLUS 


le © ODEs 
TARZAN Ean Tans 
NORPTISTIOU 


. 308K 816" OSCILLOSCOPE No. 111K TUBE TESTER 
No. 315K 5° OSCILLOSCOPE everything mare expensive commercial scopes can do CHECKS BOTH EMISSION & OM SEPARATELY 
tter Fert te be measured ir wreter 


vertical and herizental ettenu- a 4 
tical vertical & horizontal amplifiers ao an cerns epedtaty tor Gite mete 
Wer allows any wart of « © stones So De ae ot tb 
- ys with pest acceteraster Both horizontal Te Ramee be te 70" of (| deflect Short tests simply made without complicated switch ma 
vertical sections are + fottewer input type and equene Lew Frequency Mermat Frequency  outetion 
are AC coupled Spteee a oe cult © Measures tite bias dire« 


. ” 
© Suess © Sedematoty per inch. . ~ lnteneifier ee . am ot Svea o° ae ate Price $69.95 
WW peter te B aa tee vacueern Price $49.95 te =e sentry A eee ne b.-. ~ ~4 Price $1 29.95 latest types & cathode testes 


SEND FOR COMPLETE CATALOG 


Send complete ship- 


VE ee oping instructions TEE-VEE SUPPLY CO. 
EE: plus 25% deposit. 3211 Washington St., Jamaica Plain 30, Mass. 
Balance C.0.D., or, Please send us complete data on your RECEIVING TUBE OFFER 
ry deduct 2% for a . sece . 
Ee . 


check or money 


order in advance. Address 
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NEW, LOW PRICE! 
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] Cadmium Sulfide Photocell 
(Continued from page 77) 


| ibid 


‘ | When the light source is interrupted, 
- 


the resistance of the photocell in- 


* | creases considerably, reducing the se- 


~ |ries current and opening the relay. A 


SHAVE IN THE COMFORT 
OF YOUR CAR, 
Boat or Plane! 


Specially Designed for 
Operating Standard A.C. 
Electric Shavers in 
Automobiles, Buses, 
Trucks, Boats, and 
Planes. 


TY M 
INVERTER 
WITH GREATER OUTPUT 
DICTATE REPORTS ACCURATELY-PROMPTLY! 


, boat or plane 


a “rolling office’ 
vith ATR INVERTERS 


for changing your 
tlorege bottery 
current to A.C. 


ELECTRICITY 


ATR INVERTERS... 
especially designed for operating 
rad standord 110 volt A. C.. . . 


'® DICTATING MACHINES © TAPE RECORDER 
° BLECTRIC RAZORS © WIRE RECORDERS 


Trt 


6-DME 30-40 
6H-DM 15 volts 60-75 29.95 
| _ Above Inverters also ovallable for 12-velt operation. 


Bogen £Bin 2 ah Gy Oty 
fer complele information 
Aminican Tetevision & Ravio Co. 
Leary Protwcte Some /95/ 
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conventional half-wave selenium recti- 
| fier (SR,) together with a simple “L”- 
type brute force filter, consisting of 
R, and C,, form the power source, per- 
| mitting operation of the unit on an 
ac. line. The values of the compo- 
nents in the filter network are not too 
critical, but they should be choosen for 
optimum operation with the relay and 
photocell used. In the author’s model, 
good operation is obtained with ap- 
| proximately 50 footcandles illumina- 
tion. Greater or lesser sensitivity or a 
change in response time might be ob- 
tained by changing the relay adjust- 
ment. There is no noticeable relay 
humming as the light level is gradual- 
ly increased or decreased. With an- 
other relay, or a different relay ad- 
justment, however, some change in the 
value of R, or C, (or both) might be 
necessary. Since the current require- 
| ments are small (in the neighborhood 
of 1 ma.), a battery might well be sub- 
stituted for the a.c. power supply for 
remote operation. Battery life will de- 
pend on the size and type of battery 
employed, of course. A 90-volt battery 
will give good results, but lower volt- 
ages may be used 

The model shown is assembled in a 
|} small, commercially-available alumi- 
num box. As can be seen in Fig. 3, 
the components are not crowded and 
there is plenty of room for wiring. A 
more compact assembly is possible if a 
smaller case is used. An Atlas AD-11 
female microphone adapter is fastened 
to the base of the box with machine 
screws to permit mounting the assem- 
bled unit on a regular microphone 
stand (see Fig. 5). 

Neither parts layout nor lead dress 
is critical. However, standard good 
wiring practice should be followed 
when assembling such a unit. The re- 
lay should be mounted to permit easy 
access to its adjustment screws. Care 
should be taken to avoid applying ex- 
cessive heat to the photocell leads or 
to the terminals of the selenium rec- 
tifler. In the author’s experimental 
model, the photocell is mounted within 
a thick rubber grommet. In a unit de- 
signed for industrial or commercial 
use, some other type of photocell 
mounting, such as a small clamp, 
would be preferred. 


Applications 


The experimental cadmium sulfide 
photocell relay may be used in any 
general application requiring a photo- 
cell relay of moderate sensitivity. It 
may be used as a burglar alarm, as a 
doorway annunciator, as an automatic 
light switch, as a door control, as a 
jam detector on conveyor lines, as a 
counter, or in similar control applica- 
| tions. A simple light source must be 


provided, of course, and the controlled 
device and its power source connected 
to the proper relay contacts. Small 
alarm bells, chimes or buzzers, and 
signal lights may be operated directly 
with the relay used in the model and 
specified in the parts list. Such devices 
may be used in burglar alarm, annun- 
ciator, and jam detector applications. 
But where any great amount of power 
is to be handled, as where the con- 
trolled device is a motor or heavy-duty 
solenoid, then a separate heavy-duty 
power relay should be provided, with 
its energizing coil operated by the 
sensitive relay in the photocell as- 
sembly. 

But the cadmium sulfide photocell, 
itself, need not be limited to relay con- 
trol applications. The basic cell is po- 
tentially suited to such applications as 
light measuring instruments, colorime- 
ters, densitometers, pyrometers, sound 
reproduction—in short, to virtually 
any application requiring a compact, 
inexpensive, reliable, and fairly rugged 
light-sensitive device. —3- 


DU MONT ENTERS 
HI-Fi FIELD 
U MONT has joined the high-fidelity 


equipment parade with the unveiling 
of two new self-contained reproducing 
units. 

Both units incorporate turntables, 
pickups, amplifiers, and speakers in a 
single enclosure. The “Sound Stage” 
console, pictured below, will retail at 
$150. It features a three-speed changer 
and two speakers. Frequency range of 
the associated amplifier is 40-12,000 
eps with distortion, at average listening 
levels, below 1%. Three controls are 
provided: a bass compensated loudness 
control, a bass control, and a treble 
control. The enclosure for the 3%” 
tweeter and 15” woofer is of the bass 
reflex type with internal padding. The 
erystal cartridge is of the turnover va- 
riety. 

The second unit retails at $275 and 
includes both AM and FM receivers, 
three-speed changer, double sapphire 
stylus, three speakers, and a specially- 
engineered bass reflex enclosure. Pow- 
er output is 20 watts with 1% distortion 
at 10 watts. Frequency response is from 


20 to 20,000 cps. —- 


The “Sound Stage.” one of the two consoles 
in the new Du Mont hi-fi equipment line. 
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FAMOUS 8C-645 XMITTER-RECEIVER 


Makes wonderful mobile rig 
for 420-500 Me Easy to 
convert for phone or CW 2- 
way cormunication OON- 
VERSION DIAGRAM IN- 
CLUDED This swell ri 
originally coset over $1000 
for practically « 
song! You get it all, im 
original factory carton, 
BRAND NEW, complete with 
17 tubes, less power supply 
Shps. wt. 25 Ibs , . 
PE-101C OYNAMOTOR for BC-645, has 12-249 


pone Nn ag to convert for 6V ve $6.95 
UME — ASSEMBLY, $2.45 
Instructions for $2.50 


for BC 
60-38 
1.25 


CONVERSION BOOKLET. 
most useful wrplus rigs 


CONTROL BOX for above 
SHOCK MOUNT for above. 
NAVY RECEIVER TYPE ARB 


9050 ke 


meters 


Four Band 165 to 
Broadcast—40 to 80 
dynamotor, for 24 volt operation. Easily converted 
for 110 V iz V Schematic 18.65 


or o 
Excellent Condition Overall: 844" $18.65 
SO tbs... p+ . 


Te" x 15%", Wt. 
SCR-S22 RECEIVER (8C.624) —_ tubes . $22.50 
SCR-522 TASTY Vane Meee 625 one 


Low Freq., Ship, 
Includes tubes and 


TS-100 ‘AP 


OSCILLOSCOPE! 


BRAND NEW 
(worth $750) 
LOW 


ez, 134 


Can be used with lin sweep or general purpose 
teat scope. Cables included. Also 
sweep as precision range calibrator PRF rate 300 
1600 per sec. Trigger input 15 “ 100V per 
microsec. rise. Trigger output 120V 20V) Can 
be used to detect “jitter” in trigger divider circuits 
and modulator trigger pulse » determining and 
adjusting division rate Self-contained in 

case 8” x 12%" x 16° deep. For 110V 50 to 
eyeles AC Demilitarized, NEW, with all tubes in 
cluding crystals and C. R. Tube 


Our 


used with cireular 


7S-126/AP RANGE CALIBRATOR complete with 10 
tubes, BRAND NEW, includes scope 
leads demilitarized .. ’ 


teat 


TS-10/APN TEST SET complete with tubes 


TG-34A CODE KEYER § 


$17.96 


with tubes .... sete 
BC-1151-8 INDICATOR complete with $i i. 95 
all tubes, NEW, 


1D-60/APA-10 SIGNAL INDICATOR, for 115 V AC, 


complete with all tubes including scope 3 25 
. 


tube—NEW, der 
ex- 
4.75 


demilitarized 


iilitarized 


complete with 


BC.929 


cellent 


TRANSMITTER 


INDICATOR 


46 modutators, 
speech amp., 4 xtal . 
and master osc. 

lector switch. 


or 

case, © . chart, 3 tuning unite and 

tubes in original cases, tess xtais. Sensat ity 
50 


tow price, shog. wt. 60 ibs. 
pnaxe ~ 
Exc. Cond. with tubes, 2 tuning units $29.50 
Peni 1'3SAx 12 24V Dynamotor, NEW 24.95 
Dynamotor Cable for Above 2.75 


DYNAMOTORS 


Excelient BRAND 
Used NEW 
$7.96 
3.96 
12.96 


Input 
12V 6.1A 
wii 
14V 46A 


Output 
276 150A 
172V 1A 196 
6156/1088 2/8 6.96 
MA 216/260 
5156/1030 /2/8 22.56 
MA 216/260 

eeV 11a 250V OSA 
OM MO 12V28A— 220V OROA 
Om 360 T25V 16.7A. G25V 226A 
DM 37 PE SVGZA GREY 226A 
om 2 mV 224V OTA 
OM 653A 2eV 14a 220V 080A 


ev TA 640 256A 1.96 
PE TSC BV 20A 1000V 360A 8.66 
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ee 


wav 2A 
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S00V 200A 
1000V 350A 


24.96 


lev 14.96 19.50 


PE 208 Inverter. Leland. input: oe 88 @ 
38A. Output: 500V 800 cyc. SOVA 
ona 0 NEW 


SYNCHRONOUS SELSYNS 


Mid by 
Brass cased 
For 110 
an 


Specially priced! 
Diehl and Bendix 

6" long «x 4” dia 
Volt 60 Cycle At 
avelilable. GRAND WN 
Transmitters. . each 


Repeaters each 


1955 


Self ined it ‘ unit, 
reproduces code practice sig 

tape 
speaker. 
signals 


provides code-practice 
te one of more persons at 
speeds from 5 to 25 WPM. | 


BRAND NEW, in a 
original carton. t 
TG.10 CODE KEVER 
electric eye. 66 ibe 

Used, exe. cond..... 


tubes and 


$17.45 


TG-S TELEGRAPH SET, complete with key 
rewly to operate. Ideal for two-way « 


BRAND NEW in carrying case . 


complete with 7 


headset, 


munication 


McElroy 
Automatic 
KEYER 


Suitable for key! transmitter, or for code — 
thee. Mas phot etric coetl and sensitive re 
Variable or eperates on 110 volts re 


mot 
cycles AC. complete with tubes, excel $12. 95 


HEADPHONES 


Excettent 


plug and 


K26 Jack 


MICROPHONES 


ncolltent 


Description 


AGFA ANSCO 
Bubble Sextant 


Made tor v. & Armed Forces 


2 
pag 95 


tht 
and 
Only 


2 VOLT “PACKAGE” 


2Vv. Ame. Hr Willard 
, sm. Battery $1.96 

av 7 prong Synchronous 
in Vibrator 1.46 

Quart, Bottic Eicctroiyte 
colle 1.46 

au ‘Snano new 

Total Value $4.68 


@ & @ Combination $3.99 
. 


Price, Only 


Willard 6-Vor we ot Sterege Battery 
8 Amp. Hour 4 ! 
Uses Standard ao >= e 


order Balance 


posite with 
$3.00 All Shigements 


« 
7.0.8. Our Warehouse 4.¥.6. 


Radio Supply Co. 


Dept. N-9 


BC-946-B 
BROADCAST 
RECEIVER 


620 to 1500 Ke 
6 tubes 
7. 12A6 


broadcast 


op 
converted to 110 
volt une Twe ag 

ang tuning cond BRAND 
New fe 


sealed carton 
tubes 


instruction 
dynamotor 


SCR-274 COMMAND E 


ALL COMPLETE WITH 


th 
‘ona : anual, less 


$23.25 
pUIPMENT 


Description 
Revs 190-550 Ac 


Kevtr 5.37 Me 

Kenty 79.1 Me 

3 Rew Centro! Box 
Xmtr Contro! Bos 

Kemty 3-4 Me (Like New 


— 
ee 
-——— meee 
ee ee ee es 
wwe eeeernee 


2? Transmitter Rack 
Single Transmitter Rack 


BC-375 TRANSMITTER 
200-500 Ke 1500-12500 Ke using plugin unite 


100 watts. Voice and OW 4 95 
. 


Uned 
All tw $2.25 and up 


ning unite for above 


BC1206-C 
BEACON RECEIVER 


195 to made by 
Ret chel ( “ Works on 
24 olte Ke IF 


"$9.95 
$5.05 
ARC-5/R-28 RECEIVER 


2 Meter superhet, 100 te 166 
Me in 4 «tal channels. Louvred 
slum, cabinet 7% = 47% = 14". 


Complete with 10 $i6é 95 
. 


tubes. Excel. Cond. 


ARC-5/T- 23 TRANSMITTER 
Companion tor above. Brand Ne «++» 820.06 


aac . MaRing RECEIVER-TRANSANTTER | 


te w 
*« a” we 
BRAND NEW 


with tubes 


Used 


nano "New 
with Tubes, 


MM * 88 
Reve new 39.60 


BC .442 ANTENNA RELAY UNIT. Consiote of ewiteh 
ing relay and 6-10 RF Indicator 
BRAND NEW . 


LORAN APN-4 


PINE QUALITY 
NAVIGATIONAL 
EQUIPMENT 


Determine 
geouraphic 


Xmir end 


exact 
Position 
€ yeur t t ofr 

BRAND NEW installation : 
Indicator; R-OR/APN-4 Kh ver 
het of Plug Vieor for Indicator 


Brand New, Rapor $129.50 


COMPLETES 


R-65/APN-?9 LORAN 
Receiver-indicator 


Purnishes 


plane! Complete 
o ID-68 APN-4 
PE-206 Inverter 
Operation manual 


packed 


position data at 
greater distances from trane- 
mitting etations that is poe- 
sible by any other methods 
within 1 of 
distance from ground trans 
mitters Operates entirely 
by radio Co in one 


BRAND NEW export packed ($295. 00 
BENDIX DIRECTION FINDER 
te N 


Accurate to 


mplete case 


ingrut 
boats and planes 


mplete with 12 tubes 


MN26Y DIRECTION FINDER 
* eet ee ena” SRO 
BC-221 FREQ. METER CASE 


Aluminum 
TH-i64 F 


ah. rex 


original manuala 


“4 

supply weing VRIOS 

2 ballast tubes, relay, cable, 

ote Inside fromt: O%, a Tg a 
%° deep 


$395 


Shock -mounted 
BRAND NEW, 

$1.56 
2.46 


_ 


‘in original 
pecking! 


Fis-A WADIO FILTER, Used 
New 
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Why a Rotator? 
(Continued from page 56) 


1. Freezing or binding of the main 
bearings. 

2. Gear teeth being stripped by mo- 
tor drive in overcoming excess torque. 

3. Motor windings burning out due 
to stalling and overheating 

4. Mechanical breakage 
nent parts or housing 

5. Electrical discontinuity due to 
short circuits, corrosion resistance, or 
failure of an electrical component. 

It may be instructive in this con- 
nection to study one particular rotator 
to see how it has attempted to elimi- 
nate the causes of these defects. This 
unit is made by LaPointe and is 
shown in Fig. 1 sasically, the hous- 
ing differs from other types in that 
both the supporting mast and the an- 
tenna mast always in true axial 
alignment. This inline design equal- 
the antenna and rotator weight 
factor to maintain a uniform peripher- 
al distribution with respect to the cen- 
tral mounting axis. Additionally, there 
are provisions for either three or four 
guy wire fastenings for proper guying 

Structurally, the rotator is of 
heavy-duty construction, with two 
halved sectional castings enclosing the 
mechanism Large diameter 
bearings of bronze and special alloy, 
spaced 3% inches apart, are employed 
to assure long life, optimum axial sup- 
port, and frictionless operation duriny 
the usual variations of temperature 
extremes. This housing is made per- 
manent and weatherproof by sealing 
with a watertight gasket 

Too often it has been apparent that 
large rotator housings were inade- 
quately supported when attached to 
small diameter masts. Strong winds 
and ice storms often caused the anten- 
na system to collapse, usually break- 
ing at a point just below the rotator 
mounting. Mounting provisions of a 
rotator should, therefore, include a 
large enough pipe to serve as a safe 
supporting mast. The rotator base, 
shown in the cutaway view of Fig. 2, 
will accept a large as two 
inches in diameter Three sliding 
wedge clamps, spaced 120 degrees 
apart, hold the top and lower masts 
securely in position irrespective of the 
mast pipe diameter. All clamps move 
independently in alignment grooves 
and are always held in place with a 
screw bolt which also retains the slid- 
ing wedge so that it cannot drop out 
during installation 

Antenna rotators should be designed 
for ease and simplicity of installation 
The service technician will naturally 
favor the rotator that is the easiest for 
him to install. Today, popularity and 
public acceptance are largely determin- 
ed by unit cost and _ installation 
charge. Dispensing with the necessity 
for extras, like thrust bearings, special 
conductor cables, and callbacks for 
adjustments, all contribute to keeping 
the costs down and within reason. 


of compo- 


are 


1Z7e¢8 


mast as 


To simplify rooftop installation, it 
should be possible to completely as- 
semble the mast, rotator, and antenna 
or antennas in one simple operation. 
The assembly can then be hoisted into 
position with the aid of guy wires. 

Indoors, cable connections at the 
control console must be kept simple, 
neat, and conveniently accessible 

Antenna rotators are destined to re- 
ceive wider acceptance as viewers de- 
sire to receive programs from more 
and more stations. A good rotator en- 
ables the proper combination of anten- 
nas to be employed so that optimum 
reception is obtained from various di- 
rections under varying conditions of 
service. For those who are located in 
the fringe areas, the addition of the 
rotator provides a choice of programs 
and the assurance of being able to re- 
ceive all of the new stations as they 
come on the air. -S- 


A SIMPLE AUDIO FILTER 
By EDMUND H. MARRINER 


HE circuit of a simple communications 

filter is shown in Fig. 1. It can be 
used on a voice-operated transmitter or 
in the audio system of a communica- 
tions receiver. It will eliminate the 
high-frequency response of the receiver 
thus reducing annoying adjacent hetero- 
dynes and the high-frequency hiss pres- 
ent during short-wave reception. 

Using the filter in conjunction with a 
transmitter will filter out the high voice 
frequencies making the. transmitted sig- 
nal sharp and reducing splatter. 

The filter is simple to make. It re- 
quires only two .05 «fd. bathtub oil- 
filled paper capacitors and a 68 milli- 
henry toroid. 

Fig. 2 shows the response, which is 
36 db down at 10 ke. To achieve this 
response, the filter must be fed from a 
high-impedance source, such as a mike- 
to-grid transformer, and must work into 
a high-impedance load, such as a con- 
ventional interstage transformer. —3)- 


TO avi STAGES 


CLLC2 - OSute O48 FULED PAPER CarpaciToR 
CHI ~ 660m, TOROW WOUCTOR TYPE HYCOR Em-5 


Fig. 1. Circuit for a simple audio filter. 


Fig. 2. Response of the audio filter. 
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LIFETIME GUARANTEED TUBES 


‘PICTURE TUBES 


§ @ RCA Licensed 
§ @ One Year Unconditional Guarantee 


Price Type 
$11.90 17BP4 
$14.38 I9AP4 
$16.86 21AP4 
$19.38 21EP4 $28.79 
$19.38 24AP4 $42.50 


Picture Tubes shipped F.0.8. Harrison, N. J. 


LOOK WHAT YOU GET FREE! 


FREE BONUS BOX 


*® 1 RCA Cheater Cord 
* 10 Assorted resistors 
*® 10 assorted 2 color © 8 GAUGC tube 

“blank” tube cartons * 1 6CB6 tube 


FREE CLOCK RADIO with Every 5125 
Purchase Within 30 Days 

Wakemaster clock radio with famous Sessions clock move- 

ment wakes you to music or alarm. May be purchased 

outright from MAJOR BRAND for $17.9. In ivory or rust 


FREE GIFT CERTIFICATE * 


— of any of our merchandise on future orders will 
@ sent with any order of $50 or more 


* Free Gift Certificate cannot be used to obtain another certificate 
uniess order is $55 or more. 


Price 
$20.63 
$24.81 
$28.79 
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With Every $25 Order 
* 1 6BQ6GT tube 


WE PAY ALL POSTAGE on orders 
shipped in USA, Territeries and 
APO's. Send only purchase price of 
merchandise. Please inciude ap- 
proximate postage on foreign ship- 
ments. All orders subject to prier 
sale. Add 25¢ handling on orders 
under $5.00. Quantity users write 
i for special discount. 


y-o- 
ing List! 


worth $5 toward the § 


NEW INDOOR 


ANTENNA 


Both UHF and VHF. 
Brings better 
than most outdoor anten- 
nas. Use on top of TV. 


reception 


List Price $9.95 
Your Price 


“" $329 


$3.99 each 


! THISADIS | 
Worth M-O-N-E-Y , 
8 clip out this ad and at-§ 
tach it to your order. Three § 
6SN7GT's will be shipped § 
FREE with any order of g 
i $10 or more. ‘ 


MAJOR B 


Romano Bldg 


HERE’S HOW LIFETIME GUARANTEED TUBES 
SAVE YOU MONEY! 
*® We Guarantee te Replace Tubes Labeled MAJOR 
BRAND Forever 
Each Tube individually Boxed and Guaranteed 
Over A Half Million Tubes Always tn Steck 
Immediate Shi t 
Free Postage All Orders With Full Remittance 
There are fewer “call backs” 
There are no “out of date” tubes 
“Peak Performance” testing in our fully equipped 
Testing Department befere shipment guarantecs 
quatit 
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PACKAGE DEAL NO. I 


25 Assorted FT-243 
15 Assorted FT-1718 15 Assorted CR-1A 


100 CRYSTALS 


Assorted 


45 Assorted FT-241A 


Regular Value $66.00 


MAMMOTH CRYSTAL CLEARANCE SALE! 


SAVE MONEY=ORDER IN PACKAGE QUANTITIES! 


Shipment made same day order received. All crystals tested and guaranteed to oscillate. 
Please include 20c postage for every 10 crystals or less. Minimum order $2.50. 


No C.0.D.'s. 


rY.243 


$8.95 : 


RANGE 
1015 KC-——-#733 KC 


FT-241A 


PACKAGE DEAL NO. 2 


FT-241A Crystals for single Sideband 
370 KC—538 KC 


35 CRYSTALS 


Assorted 


$3.49 


Regular Value $14.00 


RANGE 
370 KC-—-538 KC 
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PACKAGE DEAL NO. 3 


HAM BAND CRYSTALS—FT-243 
For operating on 80, 40, 20, 15, 


on either fundamentals or harmonics. 


25 CRYSTALS 


Assorted 


10, 6 and 2 meters— 


$6.95 


Regular Value $20.00 


RANGE 
2030 KC——-3995 KC 


CR.1A 


RANGE 
$910 KC-——-7930 KC 


INDIVIDUAL CRYSTALS 


Indicate 2nd choice—Substitution May Be Necessary 
PT-241A for . " 1 .243-—— 099" Dia — 486 SPC 
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each — 


49¢ each—10 for $4.00 [ S 


79%« each—10 fer only $6.50 
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1G 34A CODE KEYER 
AUTOMATIC CODE PRACTICE 
SENDING AND KEYING OSCHLATOR. 
135 er 230 V © 50-40 cycles 
Portable Built-in spesker and amplifier 
— speed trom 5 te 75 w p.m Uses hed 


$19. 95 


ot aed tapes. Sold with Heyer only Mos 
nn 
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A NEW PRODUCT 


OISE”’ 


Volume Control 
, and 


Contact 
Restorer 


INER-TONIC. No.5 | 


No Noise 
Volume Control 
and 

Contact Restorer 

with Perma-Film 

Cleans, tubsicates, protects 

not a carbon -tet solu 
tion. Still available in the 
new 6 O72. spray can 

Net to servicemen $2.25 

2 Ox. Bertie 

Net to servicemen $1.00 
Also available in 8 os 
bottles and quart cans. 

Nearest distributor 
of write direct today 


ems 


Girt indefinitely 


6 o2. Aerosol Can 


with PERMA-FILM: 


Cleans, lubricates, restores all tuners including j 


; . : 

| Mh py 

} h ° i 
| sais MiAyy 


water type. Won't change or affect capacities, in- 
Guctance of resistance, nor harm insulations or 
precious metals nor attack plastics. For television, 
radio and FM. Eliminates ali noise. oxidation and 


Non-toxic, non inflammable, in- 
sures trouble-free pertormance 


Net to servicemen 


3.2 


To help you 


MOVE AHEAD 
in INDUSTRIAL 
ELECTRONICS 


This Ulbrary mokes plain met 
by today's electronics es 

4: a Library to help you prepare for a top job in 

the booming industrial-electronies field help you 
save time and work in your present job. Experts give you 
base theory, practices, and methods. They explain elec 
tronle eireults and deviees, vacuum tubes, the analysis and 
use of eleetron-tube elreuits, and provide a vast amount of 
other data on electronic equipment! 


INDUSTRIAL ELECTRONICS 
ENGINEERING LIBRARY 


4 volumes, 1996 pages, 1637 charts, 
meee r- «a 


95—-payabi 
ae isY T MS 


In this Library are the sort of prac- 
tieal facts that can help you step 
out in front of the ‘average’ elee- 
tronics man—they give the kind of 
help that could very well mean a top- 
paying job in electronics work. 


You get practicos! data on 
electronic inetrumentation, @ 
wealth of facts on vacuum 
useful information on 
electron -tube elrouits, and the 
laws of electronic mo 
tion. The basle knowledge here 
an be applied in radar, tele 

ion, pulse communicetion, 
and a wide variety of general 
electronic control Use coupon 
below for free trial-—no obli- 
gation 


EASY {0-DAY 
TERMS ~ FREE TRIAL 


4 Big Volumes 

Cage's Tunony ano Ar- 

PLICATION oF INDUSTRIAL 
Evectnonics 


Nomale 


Tate oF EtLectraontc 
Motion 
Spangenberg’s Vacuum 
(Bes 
Seely’s Exvecrnon-Tuss 
Cmcurts 
MoGraw-Hill Book Co, Attn: 4. W. Bubrow, “y 

Industrial & Business Book Dept. 
527 W. diet Gt. New York 36, WN. Y, 


Rend the /ndwatrial Klectronice Bnyineering Library 
for 10 days’ examination on approval, In 10 days. I 
will send $4.95 then $4.00 monthiy until low price of 
$24.85 is paid. If not wanted, I will return books 
postpaid 
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902 TWO-INCH CATHODE RAY TUSE 
First time in surplus! Overse!i length only TH 
inches! Octal base Electrostatic deflection Op 
erates on normal + voltages. A natural for modu- 
lation montter 
angle indicator, etc 
carton. Guaranteed 

ONE-INCH PANEL METER 
Mounts through 1% toch hole in panel, 
with LY = an” es face 


Devi ‘of “ease 


A-HOY! MARINE MEN— 
BOAT OWNERS! 


NEW, MINIATURE ECHO SOUNDER 


fF ahameter) 
Specify 6. 
down Le 
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Carrier-Current Transmitter | 


AN/ APT. 2 RADAR TRANSMITTER ’ 
Amazing storehouse of pa “A Photo Mules pee 

“pAGT, eof, 2x2, 2 OdAs ‘j 
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ge “Sas Transm) TTER RECEIVER 

ith ibe Excel. cond Antenna plugs missing z 
on some 
A sweet $32.8 50 
Tey io rs % METER PORTAGLE TRANSCEIVER. Wi 5 
vibrator power supply, battery, schematic * $29.9 
and instructions, Excellent condition. . bd 


units 


paange SEACOM RECEIVER. 75 MO. With re- 
ay — for garage door unit $3. 49 
Exc 

RADIOSONOE 75 mec mare ~ ° $25.90 nee 

Treanemitse temperatur ai and harometr 1 

Pressure in upper pate all here Wie. tube 


and relay brand New 
BOTH UNITS! © 


MODEL 21-6 


4 
0- 10K, 100K Beige : 
bakelite panel, met ¥ 4 
al case olan ufac ay claims extreme oommpey and 
now them to be within 1%) 


$45.00 HI-Fi HEADSET AT $7.95 


our spot checks » 


Uses ennular grooved tlastic fibre cones with vorwe 


with freshly 
fabric cord 


laundered ear 
with phone ti 


4 
1G. L. ELECTRONICS, inc.! 


8 1632 Venice Bivd. Los 's Angeles 6, Calif. 


Minimum Order 62 Votal, 25% it Poouized 
All Prices F.0.8. Los Angeles wyers Add 
@nfT on OVA iaatcine ist 


| he ee oe ae oe es ee ee ee 


joe Tax 
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chassis) in the “High” position, switch 
8, to “Low” and note new reading 
Change taps of L, to various positions 
on either side of mid-position until the 
cathode current is about 70 ma. and 
the screen grid current is around 7 or 
8 ma. Put 8, back to “High” and if 
screen current is not more than 10 ma 
leave it in that position. Now start in- 
creasing the coupling of L, one turn at 
a time, each time re-adjusting the taps 
on lL, to give correct cathode and 
screen currents. Settings should be 
found where the r.f. output current is 
a maximum, corresponding to a mini- 
mum plate current. This is the cor- 
rect tuning for L. and L,. Oscillator 
frequency should again be checked 
with audio gain (mike level) off but 
this time with the lead to the trans- 
mitter from the scope or a.c. vacuum- 
tube voltmeter loosely coupled by 
about one-half turn to the inside of 
L, at the top of the coil form. If nec- 
essary, adjust Cw slightly, using Cw for 
fine adjustment. Unless frequency has 
shifted badly, it will not materially 
affect the tap setting of Ls. Discon- 
nect the r.f. ammeter and place the 
L, clip on the correct tap. As a wind- 
up procedure, cathode and screen cur- 
rents should be noted under minimum 
and peak line-loading conditions since 
they will affect the readings. Make 
sure that at minimum loading cathode 
current does not exceed 80 ma. and 
the screen current 10 ma. The trans- 
mitter is now ready for use, after first 
checking the voltages at points C, D 
F, Q, #, and at the top of Ru. These 
should be about 245, 120, 300, 120, 200, 
and 415 volts respectively. 

If by chance inexpensive 
receivers on the same meter 
only should pick up any weak har- 
monics at the low end of the dial, they 
can, if bothersome, be eliminated by 
either or both of two methods. 

1. Change the oscillator inductance 
L, from 2% mbhy. to a 4-pi, 1.0 mhy 
r.f. choke (Miller #4531-1 is one type), 
and install an extra mica capacitor in 
shunt with Cy (700 uwsxfd. for 148 ke 
and 350 uwefd. for 206 kc.). A lower LC 
ratio (higher “Q’’) circuit than this is 
not recommended 

2. Standard r.f. filters can be in- 
stalled in the receivers. (a) If of the 
a.c.-d.c. type, the “hot” side of the fila- 
ment circuit can be bypassed to the 
chassis with a 0.001 z#fd. disc or mica 
capacitor, and the rectifier positive 
output lead fitted with a series rf 
choke of at least 10 mhy., shunted on 
the load side by a 0.01 g#fd. disc or mica 
capacitor. (b) For transformer-type 
receivers, the filament and both sides 
of the high-voltage windings could be 
shunted with 0.002 gfd. disc or mica 
capacitors and, if necessary, the same 
choke and capacitor mentioned for 
a.c.-d.c. receivers, installed in the “B+” 
output of the rectifier tube, ahead of 
the filter system 3) 
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broadcast 
circuit 


BLANK PAPER TAPES FOR 
cose RECORDERS 


%” in 900 Foot Rolle—Prices: 25¢ Each—or 
6 Retls ve O30 Rolls 1/$3.00—-60 Rolls 1/95.00 


PRACTICE CODE TAPES & 
TG-34A KEYER 


PRACTICE CODE TAPES—Code Veatoten and Prae- 
tiee inked Paper Tapes on 16MM Ft. Reels tor 
Telegraph and Radio Operators. Fifteen (15) Reels te 
a Set—in Wood Case. For use with TG-34A or TG-10 


“TZ COMPLETE set—price: 9 14.95 


TG-34A KEVYER—115 or 230 Volts at 50 to 60 cycles— 
an automatic unit for reproducing audible code prac- 
tice signals previously recorded in ink on paper tape. 
By use of the self contained speaker, the unit will pro- 
vide code practice signals to one of more persons—or 
provide a keying oscillator for use with a hand bey. 
Unit is compact in portable carrying case, and com ° 
with Tubes. Photo Cell and Operating Manual. Size: 


10%4" x 1044” x wre Shipping = $16.95 


45 Ibs, 
SET OF 15 TAPES and TG-34A KEYER— 
BOTH: $30.00 


RECORDER for CODE TAPES 
and TAPE PULLER 


RECORDER—8BC.79! Recorder & Amplifier of Code 
Signals from Radio Receiver or Local Key sending on 
Paper Tape with ink Writing Stylus. Tape can be 
played back on any TG-34 or TG-10 SSY eS. 115 Volt 
60 cycle operation with Tubes. (No Tape or Tape 
Puller included.) Prices: NEW: $9.95. $6. 95 
USED: 
TAPE PULLER—MC.-310 Tape Puller—Variable speed 
Motor driven—for use with %” Paper Tape, 115 Volt 
cycle operation. Complete with Motor Reel Assy. & 
Biank Reel. Prices: NEW: $12.95. 


USED: 
BOTH BC-791 RECORDER and MC-310 
TAPE PULLER—NEW: $20.00 
or BOTH-—USED: $15.00 


6 VDC VIBRATOR 
POWER SUPPLY 


RCA MJ-6—6 VDC input; output 
275 VOC 80 MA w/0Z4 Tube, ti 
Ft. Batt. & Power —a Switch 


& Fused Line. 4,” * $7. 95 


a” x @... NEW: 
Address Dept. RN © $5.00 Order Minimum, & 25% 
Deposit on C.0.0."s, © Prices are F.0.8., Lima, Obie 


TOWERS anp 
ANTENNA EQUIPMENT 


Tasaneuy TOWER—Gaivanized steel Tower, 
Base, 30 F 


weighs 45 tbs. Complete with Erection Manual 
ping Weight; Approx. 350 ibs. F.0.8., 
Ky.—Price 

TELESCOPING ANTENNA—i8 Ft. 
TELESCOPING ANTENNA—04” 
WHIP ANTENNA, with Rigid Base, 5 Ft. .. 
WHIP ANTENNA, less Base, 6 Ft. 


MAST BASES—INSULATED 


MP. ee BASE—ins. spring ~~ direction of Orestes 
can raised or lowered easi 

uP. . ty BASE—Iins. 
5” dia. Ins. 


Ship- 


$31 ‘95 


with heavy coll spring — 
Requires hole for mounting. Weight 
9 Ibs $5.95 
MP.37 BASE—ins. Re, with heavy coll spring. 7” 
dia. tne. geuwee hole for mounting. Weight: 
Approx. 10 I $5.95 


MAST a FOR ABOVE BASES 
Tubular cost, coated, painted in 3 ft. see- 
tlens, screw- x ve MS. 53 can be used to make any 
+ po oun - 52-51-50-49 for taper Any ste- 


@ S0¢ Each 
Larger Diameter Section: MS-54 7h¢ 


FM RECEIVER 
27 to 38.9 MC 


Four Pr ad Ch is—Frequency Ranges 27 to 
20.529 to 32--31.5 to M.4—and M4 te 14.9 MO. 
Complete with 16 Tubes: 1 128A7; 3/1280); 2 12807; 
2/12837; 1/VR-150; 1/6H6; 1/6837; 2/687; 1 OVE; 
2/6AC7; 1/NE-20; and DC-14 Crystal 1000 KC.; Crys- 
tal, Calibrater, and Speaker. Power required: {2 or 
24 V. OC and 275 V. DC 150 MA. Size: 6%” «x 
11%_" x 11%". 

BC-923 RECEIVER NEW: $34.95 
12 Volt DYNAMOTOR ‘or BC-923 $5.95 
AC POWER SUPPLY, 115 V 60 cycle, 1/8C-923 22 50 
PLUG for Rear of BC-923....... vvee 100 


ALL ITEMS PREVIOUSLY ADVERTISED 
ARE STILL AVAILABLE—WRITE FOR LIST! 


DYNAMOTORS: 


OUTPUT: STOCK PRICES: 
VOLTS: » No USED: NEW: 
80.87 5.05 
Om.25 6.05 
80.77 14.95 
80.500 
60.86 


Om.42 
PE.73 
USA 0516 
PE.133 
80-83 
OM. 


FAIR RADIO SALES 


QUALITY-MADE BY 


TEDL 
Genaprobe 


A compact, pocket-size service 
man's Audio-Frequency Generator 
for tracing ALL audio troubles! 


A truly servwcabte. sudeo generators for checking high bdetey 


tadso af teteveon audeo Corcunt troubhes quakly posetively, amd 
exciton operation clearly 
ty woth aod 


fhe abe 
ered wuh Mucther alligarer chops cove 


voltages up to 0 voles Com 
plete wuth heavy 
bead ced rubies 


shen hk promt re 


teads ground lead black. snd plus 


{hack phawn beasde A serve 
that generates an cacethent 

for maxima cam of operat 

6 alt that coempbete aude «« 
ing Sold an Mowe) Bach Cums amicr 4 performance « 
canplete 
hart jabber unquenes inv ned 


6 laumed Shipped pest pard © uh 
erase frequen: ) 
MONEY-BA 

ARANTEE 


TALLEY ELECTRONIC 


DEVELOPMENT COMPANY 
Schmidt Bidg., Sth & Main Sts, Cincinnati 2, Obie 


OMe lene and gee 


September, 1955 


When ordering by mail 
please mention 
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Tt ts easy to learn oF increase apeed 
with an instructogragh Code Teacher 
Affords the quickest 

tices! method yet dev 

ginmers of advanced 

eble tapes from begin + siphabet 
t© typical messages on ai! subjects 
Speed range 5 t 40 WIM Alweye 
ready—no QRM. 


ENDORSED BY THOUSANDS! 


The Instructograph Code Teacher |tt- 
— takes the piece of an operator- 


Write tday tor convenient rents! end purchase pane 


INSTRUCTOGRAPH COMPANY 


4T1l SHERIDAN ROAD, CHICAGO 40, ILLINOIS 


BLOWERS: 


12/24 Yee. -AC CAST Age: 


i see apm 
@ ™ voc $5.95 
6 vee. SINGLE—io0 CrM— 
Neo $4.95 
” vee | gf LAN GE—180 crm— 
Ne. 61 $6.95 
12 VOC SINGLE—10 CFM te. Me. 1210..... 
+4 VOC SINGLE—I0 CFM—Min.—No, 2410 

VOC DUAL—20 Cf M—Min.—Ne. 2420 
08 Volt 400 cycle—i0 CFM. Eastern Air Devices 
Motor J31A—7200 RPM; 1/100 HP. 
Blower Assy. Overall Size: 4/4 
S¥y". No. 3110 


115 VOLT 60 CYCLE BLOWERS: 
115 VAC 60 CYCLE SINGLE TYPE 


100 CFM; 2'4” intake; 2° eutlet. Complete 

Size: 5° x 6". We rose $8.95 
115 VAC 60 CYCLE DUAL TYPE—100 CFM: 4” in- 
take; 2” Dis. Each Side, Complete Size: $13. 95 
se” x 6". No. 1Ce80 , 

115 VAC 6 eyele COMPACT TYPE—I08 Crm: Motor 
built inside squirrel cage: 4 intake; 

Dis. Complete size: 444" W xt%e” Hx 

8%" O-—Ne, 20067 es 

He vas ? 5 le FLANGE Tyee crm: 3%” 
atake;: 2)" +. Complete size 7%" W x 

7%" 4 = 6%” O-—Ne. 10807 . $13.95 
115 VAC 60 eyele FLANGE TWIN-—275 CFM: 4%" 
intake; 344” = 3” Ole, Complete size: 11%" W «x 


a%” Wx ine _ $21.95 


Ne. 20068 


ag > 


BROADCAST 
BAND 
RECEIVER 


, 
NAVY /TYPE—620 $24.95 


te 1500 KC. NEW 

.*. 

* 
DAVY TYPE ne REC 7a b oe bd é 

ustb: 3.00 

BC-455 REC.—6 to © MC. W/tubes 
R.28/ARC-5 REC.—100-156 MO. W/tubes. Used 
Navy Comm. TRANS, 2.1-3 MO.—N: £12.05 
Navy Type COMM, TRANS. 3-—4 MO uU 
BC .458—TRANSMITTER—5.3-—7 MO NEw 
BC-459—TRANSMITTER—7 to 9 MC NEW: 


Used 


CLASSIFIED ITEMS: 


80.221 T8-164 ta ~~ 


Cases W/V. Ree 
Supely, Tube Relay 


Cable, eff Bhock 
“6 
& Vee 
~ 
w/ Tubes ™ 


90-448 Antenne Relay Unit, w/ tne 
Cap 


8C- 1206 BEACON FEC. 200.400 KO 
8C-347 AMPLIFIER..1 OF 86 *: 5.65 
6C.700 AMP Batt Oe i Tube ~: 69 65-—y 
aT.3e S13 TRANSCEIVER..Lesee Tubes vi 
rL-eA mee Pilter, Ui 81.40—FL-8 Filter vi 
78-0 Cerben HANDSET * 86.050 
TS 10 Gad. Powrd. Hedeet or He. & Ch. Get Vv 
ec-220 420 REC 2500-7700 KC. w Coils 
8C-230 TRANS 2600-7700 HC. w Coils 
8C-745 TRANSCEIVER..3 to 6 mO 


132 SOUTH MAIN ST 


LIMA, OHIO 


PRINTED CIRCUIT 
ETCHED K | T S BEST 


wire METHOD 
AT LAST—All the lotest Techniques in Erched- 
Wire Printed Circult Kite—Engineered for oc- 
curacy and assured results 


No. 5004P—INDUSTRIAL LAB KIT 


This comprehensive Kit provides the Manufac 
turer or Laborotory with all facilities neces 
sory for moking pilot runs of etched wire 
Printed Circuits. Contains all letest informe 
tion, moterials and methods for edapting 
your product to mess production $27.00 


techniques 


OTHER KITS AVAILABLE AT 


$3.75 — $4.75 — $9.75 
WRITE FOR DETAILS 
Manvfecturers: We invite inquiries on you en. 
gineering and design problems—no obligation! 
IF YOUR DEALER CANNOT SUPPLY 
CONTACT US 
All Kite Guaranteed—-Gend Check or Meney Order. 


x 


Paerren cmcurT OreOR 
TECHNIQUES ine 


198 SEL MONT STREET. CHGLtiwoos. a4 
GES A TT 


BETTER MUSIC 

WITH THEIR 
PRESENT 
PHONOGRAPHS 


a3 : 


Ceramic Cartridge 


You can dramatically improve 
the tone quality of your cus- 
tomers’ phonographs with the 
SHURE WCI10 “Twin-Lever”’ 
cartridge. With this remarkable 
new Ceramic Cartridge your cus- 
tomers can enjoy the luxury of 
fine music reproduction at low cost. 


The WC10 has a peak-free frequency 
response from 40 to 13,000 cps, It 
replaces most 3-speed, plastic cased 
cartridges, crystal or ceramic, turn- 
over or single needle. . . and is quickly 
installed on any tone arm with 
standard 4" mounting centers. 


The unique “*Twin-Lever”’ design, 
with each needle on its own shaft, 
provides improved, individually cor- 
rect compliance for each record speed. 
Needle replacement can be accom- 
plished in seconds—without tools— 
with the cartridge in the pickup arm. 
WC10 with two sapphire needles — 

LIST PRICE $9.50 
WC10D with diamond needle for LP and 

sapphire needle for 78RPM— 
LIST PRICE $34.00 


Available from your local SHURE distributor 


QD det f Dat 


wooowoonooore=-4 
SHURE BROTHERS, INC., SALES DIVISION 
225 W. HURON ST. © CHICAGO 10, ILL 

Please send me detailed information on the SHURE 

“Twin-Lever” Cortridge 

NAME 

ADORESS 


city 


| 
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which the prospective builder can buy 
separately, assemble, and study 


5” SERVICE SCOPE 
Hickok Electrical Instrument 
pany, 10524 Dupont Avenue, Cleveland 
8, Ohio has just released a high-sen- 


Com- 


sitivity wide-band scope which is com- 
patible for black-and-white 
television servicing 
Identified as the 
strument 
illuminated 


color or 


Model 675, the 
calibrated 
with a green 
to reduce reflections caused by inci- 
dental illumination An astigmatic 
focus control provides excellent undis- 
torted trace sharpness 

The Model 675 has a frequency re- 
sponse of 1 cps to 4.5 me. (within 3 
db) and is flat through the color burst 
frequency of 3.58 mc. Sensitivity is 20 
mv. r.m.s. per inch. The unit is housed 
in a portable steel case measuring 13” 
x 10" x 16 included 


in- 
and 
filter 


features a 
scale 


Test leads are 


FM-AM SIGNAL GENERATOR 
Marconi Instruments Limited, 23-25 
Beaver Street, New York 4, N. Y. has 
developed a new signal generator, the 
Model TF 995A/1, with continuous 
frequency coverage from 2 to 220 mc 


Normal deviation is continuously 
variable for 0-25 ke. and 0-75 ke. on 
all bands. High deviation of 2X nor- 
mal is also available on the 2-13.5 and 
27-54 me. bands, with 4X normal on 
the 54 to 108 me. band and 8X normal 
on the 108-220 me. band also avail- 
able. Modulation distortion is less than 
2 per-cent Amplitude modulation, 
either internal or external, is variable 
up to 50 per-cent. 

The generator 


enables measure- 


ments at if. and carrier frequencies 
to be made with a single instrument 
It is supplied with American tubes and 
BNC connectors 


SHEET METAL PUNCH 
General Cement Mfq. Co., 919 Tay- 
lor Avenue, Rockford, Illinois has de- 
signed a new double-purpose sheet 
metal punch for the radio and TV 
service technician 
The unit punches tubs 
capacitor holes easily 
taking metal up to thick without 
burrs. Hole sizes punched are %” and 
1%o”. Additional will be 
provided by request 


socket and 
and quickly 


information 
the company on 
FREQUENCY STANDARD 
Eldico of New York, Inc., 72 East 
Second Street, Mineola, N. Y. is now 
offering a transistorized, self-contained 
100 ke. frequency standard which has 
been especially designed for the ama 
teur, experimenter, service technician, 
and laboratory man 
The unit is 
hammertone cass 
by a 
low 


sistor, 


constructed in a 
and is 


gray 
self-powered 
miniature battery. Due to the 
current drain of the 2N38 tran 
shelf life of the battery is ob- 
tained. A miniature variable capaci- 
tor is provided to zero the FS-106 fre- 


. 


quency standard with WWV. Opera- 
tion is simple. Just throw the switch 
and couple to the receiving antenna 
The 100 ke will 
give accurate frequency measurements 
every 100 kc. on the receiving dial 


transistor oscillator 


EICO BATTERY TESTER 

Electronic Instrument Co 
Withers Street, Brooklyn 11 
now offering a new battery teste! 
which will handle all “A” and “B” 
portable radio batteries and equivalent 
types under actual receiver conditions 
without requiring them to be installed 
in the equipment 

The Model 584 has positions for test- 
ing 1.5, 4.5, 6, 7.5, 9, 22.5, 45, 67.5, 75 
and 90 volt addition to 
providing a spare The 
indicates “good, and 
on a three-color 

The tester available in 
kit and factory-wired form. Write the 
company for complete information 


Inc S4 
N. Y. is 


batteries in 
position meter 
“usable “bad” 
be | ale 


is currently 


10-IN-1 WRENCH 
Yonkers Industries, Inc., 28-30 School 
Street, Yonkers, N. Y. is now market- 
ing its new “Victor Wrench,” an Amer- 
ican-made hex nut wrench 
RADIO & TELEVISION NEWS 


the year’s 


best photographs 


by the world’s 
& best photographers! 


THIS IS IT! \\\LAL 


over 250 pages of exciting pictures... 
24 pages in rich, full color .. . 


14 big sections... 


.. everything from still lifes to 
thrilling action ...a wealth of 
inspiring picture-taking ideas 

. With complete notes on how 
each picture was taken. Subjects 
covered include: 

@ ACTION 
@ SCENICS 
@ CHILDREN 
@ STILL LIFE 
@ GLAMOUR 


@ NUDES 


@ NEW FILMS 
@ REALISM 
@ DESIGN 
@ PORTRAITS 
BE SURE TO GET YOUR COPY @ COLOR 
@ STORY PICTURES 
@ NATURE 


NOW ON SALE AT NEWSSTANDS AND CAMERA STORES 


os ZIFF -DAVIS PUBLISHING COMPANY, ublishers of POPULAR PHOTOGRAPHY, PHOTOGRAPHY Annual, PHOTOGRAPHY 
a) rectory, FLYING, MODERN BRIDE, RADIO & TELEVISION NEWS, POPULAR 
ELECTRONICS, AMAZING STORIES, FANTASTIC, G. I. JOE 
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Become an 


Major in Electronics or Power 
BS Degree in 36 months 
Prepare now for a career 
as an electrical engineer or 
engineering technician — and take 
advantage of the many opportuni- 
ties in these expanding fields. 

You can save a year by optional 
year ‘round study. Previous military, 
academic, or practical training may 
be evaluated for advanced credit. 


Enter Radio and Television 
-— courses 12 to 18 months 


You can be a radio technician in 12 
months. In an additional 6-months you 
can become a radio-television techni- 
cian with Associate in Applied Science 
degree. Color television instruction is 
included in this program 


These technician courses may form 
the first third of the program leading 
to a degree in Electrical Engineering 
Twenty-one subjects in electronics, 
electronic engineering and electronic 
design are included in these courses 

Courses also offered; radio-televi- 
sion service (12 mos.); electrical serv- 
ice (6 mos.); general preparatory 
(3 mos.). 


Terms—January, April, July, September 


Faculty of specialists. 50,000 former stu- 
dentsa—annual enrolment from 4 
states, 23 foreign countries. Non-profit 
institution. 52nd year. Courses approved 
for veterans, Residence courses only 
ms-6a 


MILWAUKEE 
SCHOOL OF ENGINEERING 


SCR RRR 
MILWAUKEE SCHOOL OF ENGINEERING 
t. AN-5, 1025 N. Milwaukee Street 
Milwauker |. Wieeensia 
Bend FREE illustrated booklets 
OC) Career in Electrical Engineering, 
() Career in Hadio- Television, 


I am interested in 


Name 


Address 


City . Zone State 


If veteran, indicate date of discharee 
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This non-magnetic precision instru- 
ment is 4” x1” and includes ten sizes 
up to %” American standards. The 
tool is made from Zamak No. 3, S.A.E. 
903, AS.T.M. XXIII, with a tensile 
strength of 41,000 psi; it is chrome 
plated and guaranteed for life against 
breakage, rust, or any defects. 

For full details, write the manufac- 
turer direct. 

ALPHA’'S FLUX KIT 

Alpha Metals, Inc., 56 Water Street, 
Jersey City 4, N. J. has produced a 
general purpose soft-soldering flux kit 
which is designed as a time saver for 
engineers, designers, and production 
men, 

The kit contains a complete set of 
the most useful fluxes, including 
printed circuit, electronic, and general 
purpose types. There are sixteen fluxes 
included in the kit, each flux being 
housed in an appropriately labeled 
glass bottle. The flap of the carton 
has a chart showing each flux in its 
position in the carton. 

A bulletin describing this new kit is 
available on request. 

TWO-WAY RADIO GEAR 

Communications Company, Inc., 300 
Greco Avenue, Coral Gables, Florida 
is now offering its Model 500 two-way 
mobile radio equipment for 6 or 12 
volt operation in the 25-54 mc. band. 

Transmitter output is 5 to 7 watts 
with provision for limiting to 3 watts 
input for low-powered industrial serv- 
ice. The Model 500 consists of a com- 
munications unit including the trans- 
mitter-receiver, 6-12 volt d.c. power 
supply, tubes, crystals, speaker, con- 
trols, indicator lights, etc., all mounted 
in a compact case for underdash 
mounting; a hand microphone, coil 
cord, and plug; a mobile type spring 
base antenna cut to specified frequen- 
cy with coaxial transmission line and 
connector plug; mounting brackets for 


case with necessary hardware; battery 
cable, plug and fuse box with instruc- 
tions for 6 or 12 volt installation; and 
the necessary instruction books. 
Complete specifications will be sup- 
plied by the company on request. 


“UNIVERSAL” TEST LEADS 
Herman H. Smith, 2326 Nostrand 
Avenue, Brooklyn, N. Y. is currently 
in production on a completely inter- 
changeable test lead that is of par- 


COLOR TV 


EXPERIMENTERS! 


Look What You Get for 

the Remarkably Low $99°° 

Price of Only 

(See Dec. ‘54 Radio & Television News 
article on Color TV Conversion) 

oA COMPLETELY OPERATING PHILIPS 

° PROTELGRAM TY SYSTEM 

. BRAND NEW— 


@ shipped in original factory sealed container 
@ YOU GET A COMPLETE PACKAGE INCLUDING: » 


3 


Chassis circuitry includes Automatic beam 

supUresecor Mm 

@ tomatic gain contro 
$400.00 original cost of parts 


. to experimen 
. INTERESTING 


h Fidelity soun mn Au- @ 


nite and accessories 


wit} 
OvER iON AL 
ENTERTAINING 
@renms: £.0.8. ¥.Y¥.C ull remittance with order or @ 
@ 25%. Balance C.0.0.—10 day money back guarantee 


@ ELECTRONIC SPECIALTY SUPPLY CO. 
@58 Walker St.. WN. Y. 13, N.Y. Phome: WA. 5-8187 @ 
(RR RRR RRR RERRERRRRR RR EEE SES SE 


Ask For Sprague By 
Catalog Number 


hk. ou it e gett 


JUST SAY 
CAPACITORS 


SPRAGUE 


WORLD'S LARGEST CAPACITOR MANUFACTURER 


TAPE RECORDERS 


Tapes—Accessories 
Nationally Advertised Brands MERITAPE 
UNUSUAL VALUES Low Cost, High 
Send for Free Catalog Quatity Re. 


Box 66RA, Peter Stuyvesant Sta., 
New York @ H. Y 


RADIO & TELEVISION NEWS 


ticular interest to the servicing field. 

Tips, clips, plugs, and lugs have 
threaded inserts which can be inter- 
changed easily and quickly into one 
pair of test leads at both the prod 
and meter ends. Service technicians, 
lab men, bench workers, etc. will find 
the new design useful since, according 
to the company, a single pair of test 
leads does the work of more than fifty 
different pairs. 


FUSIBLE RESISTORS 

Bradford Components, Inc, 33-35 
Bishop Street, Bradford, Pa. has de- 
veloped a diversified line of fusible re- 
sistors, known as “Fusistors,”” for use 
in protecting the more expensive com- 
ponents in TV and radio circuits. 

These new plug-in units serve as 
both a fuse and a resistor. They are 
constructed of material that will with- 
stand a guaranteed load surge current 
yet will fuse when the current exceeds 
a given amperage. 

The line is currently available in a 
variety of sizes. 


CITIZENS BAND EQUIPMENT 

The company’s complete line of u.h.f. 
two-way radio equipment has been ap- 
proved by the FCC for district licens- 
ing for operation in the Citizens band, 
according to the Communications 
Equipment Marketing section of RCA’s 
Engineering Products Division, Cam- 
den, N. J. 

Approval covers the company’s 
“Carfone-450” equipment which has 
been especially designed to operate on 
the frequencies between 450 and 470 
me. One of the Citizens bands extends 
from 460 to 470 mc. 


“SILENT VIEWER" 

Lafayette Radio, 100 6th Avenue, 
New York 13, New York has intro- 
duced a new low-priced TV remote 
control, the “Silent Viewer” Model MS 
125. 

Ideal for late listeners (one or two 
people), children who are devoted to 
the more raucous type of programs, or 
the hard of hearing, the new unit 
plugs into the TV set sound system 
without affecting normal use of the 
set. The speaker may be cut off by 
the switch on the remote control unit. 

The unit comes complete with a 20- 
foot cable and a dynamic earphone. 
Additional earphones are available at 
a slight extra charge. For full details 
on this unit, write Dept. RTN of the 
company. 


TWO-SET COUPLER 

Federal Electronics Sales of Rock- 
ville Centre, New York is in produc- 
tion on a new two-set antenna coupler 
which has been tradenamed the “Bi- 
Fi,” 

The unit, featuring precision-engi- 
neered printed circuit bifilar coils, is 
designed to effectively operate two TV 


or FM sets from a single antenna. The | 


“Bi-Fi" can also be used to operate one 
TV and one FM set simultaneously 


- 


BiG 
yaLuEs 


INVENTORY SALE 


RECORD CHANGER BARGAINS 
WEBSTER—Latest mode! Automatic 

shut-off, dual sapphire s«tyli cartridge, 124% 
8 speed, 2 pole motor. Reg. £57.50 


WESSTER—1121, % «peed, hi-A with 0 
GE reluctance RPX 050 cartridge, : $295 
Sse motor, automatic shut of Hes. 

VM TRIOMATIC... speed, 50 
with dual ae styli. Reg 123 
Complete with plug in head. Reg 142° 
$49.50 

RECORD CHANGER BASES & BOARDS 


for the above changers 
BASES $3.89 MOUNTING BOARDS. $1.95 


45 RPM SPINDLES TRIPLE PLAY CART 
$2.69 TYPE GE RPK O50 
$2.99 Reluctance, Triple Play, 


Dual Sapphire $5 95 
.,. $3.89 ® 


Needles 
WEBSTER RECORD CHANGER 
IN TABLE MODEL CABINET 
weseves S528. pe Hi-Fi corgmie 
ecartr ° # a sapphire needles 
Piexitone Finiah, ~s- yn a case $329 


intermix, 
$34.50 


ARO—AC GO. Fine Briti«h im- 
port automatic shut-off, 4 pole motor 


12° Co-axial, 
&* Co-axial, 


Lots of 5, ea. 


10 Watt Custem Made. Hi-Fi Push-pull. 5 
O\6 tubes From 20 to 20,000 eps 123° 
Separate base & treble control. Built- 
in Preamp. 
20 WATT WURLITZER CUSTOM MADE 
Push-pull, 6L6 tubes sweenenee | venee 50 
20 to 20,000 cpa Separate bass and $32 
treble controls. Built-in Preamp. 
40-17,500 ope 
40-15,000 eps 
12° Jensen P12 (Reg. $15) 
2” Deluxe, ea. $1.19 
4” Deluxe, en. $1.698.....Lote of 5, oa 
5° Deluxe, ea. $1.79 
6” Deluxe—W ith 
former, ea. $2. 


Lots of 5, ea. 

SO0L6 output trane- 
ow vole of 3, on 
10° Deluxe, ea, $3.45 Lote of 5, ea. 
12” Deluxe RCA, ea. $4.96 .Lots of 4, ea 


RECORDING TAPE SPECIAL 


*" 1200 
Professional qual 


Red oxide plastic bane 
tionally known 
formance 


$1.79 «a 


reels Na- 
Higher per- 


te of 5, . 68. 68 «a. 
5° empty Plastic meats 


We carry « tull line of WI-FI ——— low 
Prices. SEND FOR LATEST FLYER. 


© 4 microvolt sensitivity 


NEW LOW PRICE ON 630-9 30 TUBE 21” TO 27” TV CHASSIS 


© High gain cascode tuner * Fringe area control 

© AGC contro! * 90° defiection © No drift operation 
@ Chonneloc locks picture & sound together 

© 18 KV H.V. power supply * Phono connection & switch Comte” speak —_ RCA 


159° 


uses Ch’ T tube. 


TV PICTURE PLASTIC 
TUBES TV MASKS 
. $33.96 | 1 piece lucite. Gold 
49.905 | border. Outside 
> mount 
—# nally ~ roe 21° ......8 7.08 
° no a 
Brands. Aluminized, | 24 14.95 
New. 1 Year Guar. | 27° 


21". 
24° ... 


STANDARD COIL PENTODE TYPE TUNER 
1695 


COLLARO RC54—3 Speed 
Fine British import, automatic ~- $350 


weighted turntable, 4-pole motor 
ABOVE TH RONETTE DUAL SAP. 140950 


£1.25 Me IF Replacement for alm 
any type of TV set. In single kk " » 87-8 95. 


mix ery with plug-in head 
PHIRE svt. HI-FI CART. 


TV RECEIVING TUBE 
PRICE SMASHERS 


Nationally known make. Re a mth guarantee 
68Q6 6SN7 Gwe eave. 6s. 68Qq7 66Bz7 


49: EACH 


10 tubes Min. Order. May be qenorted, 
Send tor 


RUGGERIZED TUBES 


GLOCY——-61.15 G65/7GY——-79c 65C7GTY—-88c 
Minimum order 5 tubes May be assorted 
Send omplete Tube List 


HEAVY DUTY | TV Cobinet Buys 
TUBE Open 
MOUNTING 
BRACKETS 


For mounting 21° to 
27*tubes on chassis 


19 a 


EICO WIRED KITS 


Completely wired and ready for operation. 


Model 522 Signal Generator, Reg. $54.06 .$19.06 


Model 221 Vacuum tube VT VM, 
Reg. $39.96 


ones g ed TV GAR GENERATOR. 
« 149.95 


TREMENDOUS SAVINGS 
ON MICROPHONES 
Electrovoice Mode! eet Crystal $495 

microphone. Reg. $11.2 

Electrovoice Model £9158 Crya- 3595 
tal Microphone. Reg. $13.00. 
Electrovoice Model VIA Velocity, 122% 
Hi-Fi Mike Reg. $65. 

Electrovoice Model 425A Desk 3]50 
stand for VIA mike. With pur- 
chase of VIA 


Send for CATALOG of ali Radic 
and TV Amplifier Kits 


WESTERN ELECTRIC TELEPHONE LINE 
AMPLIFIER #0162308 

8 tube operation. Complete with eon 

densors, resistors, chokes. New : i 4 

So Severament S08 (honestly). For ey a) 


TH RUGGERIZED TUBES—-$3.986 


MAKE YOUR TY SET 10 WATT 
PUSH-PULL OUTPUT 
$79 


Por all TV sets using OK6 or 6V4. 
No wiring necessary Retter tone 
Higher gain output. Reg. $16.00 


WEN SOLDERING GUNS 
Mode £199 Medel £2560 
Generai duty. 125 W. Heavy duty. 


Heats in 2' see Heats in 6 sec. Reg- 
Regularly $7.95. ularly $12.95. 


$§95 1971 


MODEL #199 UTILITY KIT 


Consiete of 2190 gun, long nose soldering tips, 


1 plastic tile « wtting tip, fat iron tip, I . 97% 


SEND FOR FREE CATALOG OF TY & HI-FI CABINET ENCLOSURES. 


le Orand new, factory freeh & sees. #45 . 
ance 


mo ot ge TA of x as & Gepost 


pee kage rosin core solder Song y] < 

heavy Gauge seted kit bow 
ine orders Hiled on receipt of certified 
fectery &. ¥ Prices & speciheations 


C RADIO CORP., 171 Washington St., N.Y.7 (CO 75216 | 
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MN-26C DIRECTION FINDER 


Airereft and marine radio direction finder Freq 
150-1500 KC. 24 VDC input. Easily modified to 
12vin Complete with flex cable, plugs, loop, 
indicator, et« With echermatic 0 
guaranteed only . 


LORAN EQUIPMENT 


Merine or Airborne LOng RAnge Noviga- 
tiene! equipment! Determine the exact geo- 
irae aphic position of your beet or airplane! 
N APN4 - wen set, Frequency range 1700-2006 

with 1D68/APN4 indicator, ROB 


APNA receiver, eryetal and vives. @ 1 9@ 60 
“NAVY RECEIVER TYPE ARB 


Pour band 105 to GOO ke Low freq ship 

broadcast 410 to 80 meters. Incledes tuhes and 
for 24 volt operation. Easily con 
110=~«V iz ¥ w 6 Y Schematic 

included Kxcellent condition. Overall #44" 

Te" 2 16%", Wt. 80 ibe 

Special 

Complete with Remote Controle—Shafte- 

Hectora Sikh oe ee $24 


Command Equip Equipment 
(274N-ARC5, ATA) 


Lene 
Model Tubes Excellent Brand 
RECEIVERS Ae Is New 
190-6550 KE $46.9 6 
520-1500 KE J $19.96 
M 14.95 
5.95 


MC eee 3 6.96 

ine we 22.50 

4656 Modulator 4.96 
MD 7 Modulator 


Hi-Fi HEADSET .¢ 
Sort. eet 45.00 


Checked ow 
od 


each $1.95 


—<$<—$—$<————__——_ 
ie Receiver | i-tube UNF tunable 244-2 

receiver with schemat l« 

Complete with tubes 3 ea. of OAKS 

7 en. of OO01, 1 ea, of 12A6. Like new 

Control Box, New 

Lees Tubes $2.95 


yeviverens 
A Sweet Oscilloscope Deal 
INDICATOR UNIT. For conversion to test scope, 
penadapter, analyser, ete Double deck chassis 
"1 mounted in tube shield Leese emall tubes 
and eryetal, but complete with SCP 
each ’ 


5 tube tranemitter 
Two #15 tubes in cireuit 
» an modulator and one as RF output. Idea 
P.. Mobile. Excellent condition, with 


Ibe 


APX IFF EQUIPMENT 


Thies transceiver le a treasure-house of tube 
xsial fittings, resistors, condensers, mi 
amphenol conductors and a raft of o 
Aleo contains DC motor w/ gear train 
svertible to 110 VAC 
tubes ONLY Special 


Two for $7.00 


RRAND 


Complete with 
Butterfly awitch 
and New Original Cartons 
10 for 60.00 
7-26 Mobile Cheet Mike. Brand 
new 1.29 
a 
Bc3s75 100 Watt Xmetr Excellent $14.95 
ru2ze 5-00-10 Tu's for above, Excellent $1.95 


_DYNAMOTORS 
aos 


7 vip 5.95 
2 440V 400 MA 12.96 
12 VO 220V 80 MA 5 


rutput 1680 VOC 2a0 MA 
21 MA. wee @ 6 V DC INP 
While they last-——DM-42-Excel Cenitien, oe 4s 
Brand New 2.95 
METER 0-5 Ma, 270° Indication—By Pass 
Shunt and add scale. Excellent Condition. .$1 75 
S for. e* : 5.00 


ALL 1VOMe FF O.8. CHICAGO 
25%, Deposit required with orders 


WRITE FOR NEW BULLETIN AND PRICES. 


R W ELECTRONICS 


Dept. MH, 2490 6. Michigan Ave. Chieage 16, ti, 
PHONE: CAlumet 6-1261-2-5 
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The coupler is mounted within a du- For full specifications on the eight 
rable, transparent plastic case which units in the line, write the company 
eliminates losses due to impedance _ direct. 
changes that can occur when metal = = 

— “VEE-D-X ROTENNA” 

: LaPointe Electronics Inc. of Rock- 
ville, Conn. has introduced a new in- 
door antenna of outdoor design for at- 
tic installation, with a built-in rotator 

The new unit, tradenamed the “Ro- 
tenna,” is available in two types; the 
Model RO-283 for all channel u.h.f.- 
v.h.f. and the Model RO-213 for v.h.f 
only. Both units feature a reversible 
24-volt rotator motor built into the 
boom of the antenna and a modernis- 
tically-styled control unit in pale green 
or mahogany. 

Both units are sold as a complete 
kit consisting of the antenna rotator 


and control box, 50 feet of rotor and 
cases are used. For full details on these 


couplers and the special counter dis- 
play for merchandising these items, 
write the company direct. 


BROADBAND AMPLIFIERS 

Transvision, Incorporated, New Ro- 
chelle, New York has introduced a new 
line of low-cost TV broadband ampli- 
fiers for master television antenna 
Systems 

Eight different types of units are 
available—all similar in appearance 
but each designed to handle particular 
problems encountered in_ installing 
master community or building systems 

Special features include built-in ca- 
ble loss equalizers for repeater ampli- 
fiers, dual outputs for systems requir- 
ing more than one main line, and a antenna transmission line, stand-off 
choice of low band only, high band only sulators, and a supporting mast. These 
or low band-high band amplifiers antennas, which feature snap-con- 


— 


When a Seattle electronics manufacturer found that special wire needed to make 
choke coils for aircraft radio noise filters was not available through commer- 
cial channels, T. W. Babcock came to the rescue by building a motor-driven spin- 
ning wheel. The machine spins 30 hair-fine wires into “yarn” at the rate of 
1500 feet per hour. Three synchronized planetary actions impart a uniform twist 
to the cable and all quides and pulleys are highly polished to prevent binding 
or scoring individual strands. An 18-inch reversing worm gear is used to level 
wind the spun cable onto spools. Babcock. a machinist, has successfully test 
spun up to 100 strands of 007” diameter insulated wire with the machine. He 
used a number of automotive bearings and other parts in the device. including 
the rear axle housing from a 1928 Chevrolet which serves as a mounting stand. 
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struction requiring no hardware, are 


» . PORTABLE RADIOS 
attached to an attic beam by an ad- - Battery only 


justable mast. The antenna hangs Batteries 


down from the beam and rotates in a E Ly A 1) j 4 _s CABANA 5 way portable. 6 tube...... 
. - _- a r * > a + *) atteries es 


56-inch radius. JEWEL 5& tube Super Het Red, Ivory, 
A data sheet on the new “Rotennas” Walnut and Ebon 


with Clock—6 tube AC-DO 
is available o » st. is. 
is available on reque CATHODE RAY TUBE SPECIALS 


Guarantee Manual 8 speed record player—single 


needle 
“TUNER-TONIC” fe . STAN-OURN Manual 3 speed with Mip-over cartridge 

A new product, called “Tuner- LOFP4A «2.25... BED Automatic 3 speed with VM changer 
rr ” " L2KP4A ee 
Tonic,” has been introduced by Elec- 12LP4a 

: 4 l C f Je - - p Cc ty a! peney Model CT! 
tronic Chemica orp. of Jersey City, sontan : Model TR4 
N. J, isorseioia’**” logs on request) 

The liquid cleans, lubricates, and re- ph 5 ‘ Ss Pon, PLY Mot THT, CHEV. Automatic. 
stores all tuners, including the wafer ‘A- 
type. The manufacturer states that the i 630 ANSLEY 2 pe_Chasele 122281 58.00 


TURNER AU phono cart Universal replace- 
product will not change or affect ca- ment : ‘ os. 60 61.40 os 
pacities, inductances, or resistances in rene 0° VM CHANCER—with Ronette fip-over eartri 

; : 4 ores BRAND NEW—Hi-Fi original cartons $21.49 
the tuner. It will not harm insulation oes 4 Sy a oe 
or precious metals, nor will it attack ves department will special attention to expedit- 

, commissions We 


plastics. 

‘Tuner-Tonic” can be used on TV, 
radio, and FM equipment. By merely 
applying the liquid to any tuner, noise, 
oxidation, and dirt can be eliminated PRICES SUBJECT TO CHANGE WITHOUT 
indefinitely. It is said to be non-toxic NOTICE 
and non-inflammable. ‘Tuner-Tonic” AUTHORIZED DISTRIBUTORS vor een STAN- BURN sLECTRODN 
is packaged in an aerosol can for easy eval Stectris, Kenrad, Yung-Sei, Wailierafters ELECTRONICS 


De Wald, Tech-Master, Automatic - General 
use, Motors 


1697 BROADWAY * vy YORK 19 


80 METERS _X¥.T-E-N.D.-E. DOUBLING TO 40 METERS Each Lets of 10 or 
3701, 3702, 3703 through 40 METERS E-X-T-E-N-D-E-D E-X-T-E-N-D-E-D $1.25 a 99c 


3748 in steps of 1 KC. 7151, 7152, 7153 through 7199 in steps of 1 KC. | 4556 3577, 3576 through 3599 in steps of 1 KC. 
Your Choice of Frequencies! Same Day Shipment! Satisfaction Guaranteed! 
CRYSTAL PACKAGE DEALS! START YOUR OWN CRYSTAL BANK! BUY IN QUANTITY AT QUANTITY 


PRICES! MAKE AND KEEP SENSATIONAL SAVINGS! 
PAGKAGE no. | . Consists of 80 F'T-243, PACKAGE WO. 56. 22 FT 241 ¢ SINGLE PACKAGE NO. 6 wo wr-gen « Package 
a SIDE BAND LATTICE FILTER PA‘ No. 7 PLUS Package No. 6.) With 2 stor 
9.95 ing two 4 Ke. IF Transform age boa Wt. 18 Ihe. Add shipping « “$39, 95 


tel 14 POSTPAID PAC KAGE wo. 10, 485 Crystals, (Conats 

raawtate Sata | “eee tametatindh Outil Pitty cooa | Sa al sca... SOOO 

te Aa Pe —" aa Low Frequency ( ala PReRnes a> a I PT-243 Crysta : it Fam satermetion frost "YY ag y= + 4 
POSTPAID $3, 95 Add p~—-E. costs ‘$24.98 leone of Radio Tv News and c a. Rosasias, nes 

PACKAGE NO. 4. ALL CRYSTALS IN PACKAGES PACKAGE NU. 6 wer 


oan ¢ ‘ 
1, 2. and AL E $ quencies from Package No. 7. With « ”'§ 
AB. : SEND FOR FREE FLYER! 
POSTPAID ee0e 19.95 age box, Wt. 8 ihe. Add shipping oo 24. 95 Gives complete listing of crystal frequencies, 
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ally. Ea 986 ; 1 : : Sy yaaa? be a4 oe?) 
2510 2710 7885 3030 3775 4035 4610 § ) , ) 7870 
7515 2715 2290 3095 3230 4045 Q Z 190 >. 3 yary 
FT-241-A 2520 2720 2895 3040 3235 4080 . 2 75 ms ars 
2525 2750 2905 3045 3240 4095 m i } 7 9a0 
Low Fre- 2530 2755 2910 3050 3290 4110 § } 7m 40S a3 3 Tee 
) 7535 2760 2915 3055 3310 1690 149 
Gratek 2545 2765 2920 3060 3320 ‘ ‘ 06 66 } 7 7491 
rysvers ’ 7550 2770 2925 3065 3340 ’ 
Lots of 10 5 2 2557 2775 2930 3070 M10 
ri 2560 2780 2935 3075 3470 
2565 2785 2940 3095 
2570 2790 2945 3110 
2575 2795 2950 3130 
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30270 3210 39%6 $97 dicate opened = : . .waerouer subst: tolien 
3270 56a? 5 pr 6315 «(46675 made ale uyers add saies “ 
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gic 


Aluminize 


PICTURE TUBE 


Yes, you can have a sharper, 
clearer TV re... @ picture 
with all the h and detail 
you enjoy on movie screen, 


The Tung-Sol “Ma > ne all ’ 
Aluminized Picts rae 


per is r blacks, more 

nt highlights and ix and pe a 
ae that will make you 
fairly come alive, So treat poate 
to new viewin sure 
with a Tung-Sol “Magic-Mirror” 
Aluminize  selleg ube. 


The finest TV sets are factory- 
equipped with receiving and 
picture tubes made by Tung-Sol 
—one of America’s leading 
electron tube manufacturers, 


Automotive 
and Electronic 


Rodic And 


lomps TY Tubes 


Aluminized 


Specie! Purpose — Semiconductors 
Picture Tubes Tubes 


jan 
| tion on the part of service operators 
| that they hold the future of the in- 
| dependent electronic servicing industry 


AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


S THE industry edges toward the 

fall and coming winter, three im- 
portant developments which have ap- 
peared on the horizon will have a 
marked influence on the trend of serv- 
ice in the year ahead as well as in the 
increasing volume of business it will 
be called upon to handle. 

The first of these developments is 
the quickening interest among service 
people in all sections of the country 
on the subject of national unity in a 


| national organization that will work 


for the best interests of the independ- 
ent service shops and servicing deal- 
ers. Murray Barlowe, dynamic presi- 
dent of the Radio Television Guild of 
Long Island, has been literally swamped 
with letters stimulated by his article, 
“Now-—-or Never,” referred to and 
quoted in this department in the Au- 
gust issue. This avalanche of letters is 
indication of the growing realiza- 


in their hands. Whether it becomes 
a good business to be in or remains a 
treacherous, unstable activity hinges 
completely on the degree of coopera- 
tion that is achieved between the thou- 
sands of full-time service businesses 
now in existence. 

Time and tide wait for no man. The 
slowly rising star of color television 
injects a time element in the achieve- 
ment of national unity. The almost 
complete futility of efforts to create 


}a clean business atmosphere for serv- 


ice on a local level when the root of 
many of the underlying causes of the 
industry's troubles is national in scope, 
has finally dawned upon many hun- 
dreds of service businessmen. They 
have learned, too, that no other ele- 


| ments of the industry will take serv- 


ice by the hand and lead it out of the 
wilderness of trouble. They have found 


| that service must take the first long 
| steps to put a foundation of stability 


beneath its activities. Once that: is 
accomplished, other elements of the 
industry will help to build a_ solid 
structure on that foundation. 

During August, the sixth annual 
NATESA convention was held at the 
Morrison Hotel in Chicago. Delegates 
from the many NATESA affiliates at- 
tended the three-day affair to present 


and discuss the reports of the various 
committees, decide on projects for 
committee attention during the year 
ahead, and to complete their annual 
election of officers. 

One event of unusual significance in 
connection with the NATESA conven- 
tion was their invitation to the Televi- 
sion Technicians Lecture Bureau to 
take over the final day to present a 
series of service business forums. 


National Radio-TY Week 

“National Radio and Television 
Week—Dedicated to Better Home En- 
tertainment,” is the slogan adopted 
for the week of September 18 during 
which an intensive radio and televi- 
sion set-selling campaign will be car- 
ried out. 

Through the joint sponsorship of 
RETMA and the National Association 
of Radio and Television Broadcasters, 
National Appliance and Radio-TV 
Dealers Association, National Associa- 
tion of Electrical Distributors, with 
the assistance and cooperation of “Life 
Magazine” and the “Saturday Evening 
Post,” a detailed merchandising and 
promotional program has been pre- 
pared to stimulate consumer traffic in 
radio, phonograph, and TV retail out- 
lets during the week. 

This national drive to stimulate the 
sales of electronic home devices will 
also spur the service business, par- 
ticularly for the companies that ag- 
gressively sell and install TV antennas. 

Talking movies fell flat when they 
were first demonstrated in 1914. When, 
in 1929, as a sort of last resort, a 
financially-distressed company took a 
gamble on a talking movie, the public 
stormed the theaters where it was 
shown, and an entirely new motion pic- 
ture industry was born. 

One of the biggest deterrents to 
color TV progress in the eyes of the 
public has been the negative attitude 
of most dealers and service operators 
toward it. These people who would 
have most to gain from a boom in 
color TV interest and sales have made 
more noise over the high cost of color 
sets than the run-of-the-mill general 
public. The mental block on price 
ceilings for electronic products seems 
to be an idiosyncrasy that is peculiar 
to many men who sell xnd service elec- 
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tronic products. Sometimes it seems 


as if they are unhappy if they are not | : New 
giving merchandise away at no profit " . 
to themselves. But the unpredictable casN 


public has its own ideas about what it d AT NEW LOW PRICES 


wants and what it will pay for it. | EEE) 
Present a product with a strong enough 
appeal at the time it is shown, and THOUSANDS! CRYSTALS THOUSANDS! 
enough people will buy it irrespective 
of price to create a boom in it. Of FT-241 54th Harmonic Type. Fundamentals Frequencies listed below in KC 


course, we know that when color TV LOW VOLTAGE TRANSFORMER CRYSTALS 00-94 ana we-as, 

breaks there are dealers who will sell Output—6, 7, or 8 Volt @ 10 Amp. Input—115 

color sets at a discount even when PG any’ low voltage appticnt YY 

deliveries are on allocation. $2.50 
RCA is getting set to sell color TV | MOBILE POWER PACKS 

sets this fall. They have geared up | tae Types. 6 VDC Input. 270 V. DC @ 100 

their Lancaster plant to produce one SA Cees $6.9 


. os 
i2 V Le Input, 270 V. DC @ 100 MA Out. 
thousand color tubes a month. NBC | put $6.95 
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portance of cooperation through es- 
tablished service associations. 

A number of progressive service 
shop operators in Peoria invited ARTS 
officials to visit the city and help them 
establish a service association. The 
Chicago organization is hopeful that 
associations will be formed in such 
cities as Springfield, Decatur, Bloom- 
ington, Danville, and Kankakee, and 
that service operators in smaller towns 
will become active in the associations 
in cities nearest to them. 

ARTS is made up entirely 
small shops—-mostly one-man  busi- 
nesses. Radios, phonos, and sound 
equipment, rather than television, pro- 
vice their bread-and-butter business. 
Most of the shops are situated in good 
traffic locations where it is convenient 
for customers to bring in small sets, 
portable radios, and portable phono- 
graphs for adjustments and repairs. 
Some of these shops do a fairly good 
over-the-counter business in the sale 
of receiving-type tubes. 

Management and operational prob- 
lems are entirely different in these 
small service establishments as com- 
pared to those in a basically TV serv- 
ice business that accomplishes eighty 
per-cent of its service jobs in the cus- 
tomer’s home. Where the small, bas- 
ically radio, service shop gears its pro- 
motion to develop store traffic, the 
larger TV service companies focus 
their promotions on the development 
of home service calls. 

Because of these wide operational 
differences, many operators of small 
service shops feel, like some of the of- 
ficials of ARTS, that two distinct 
types of national associations are 
needed. One of these national organ- 
izations, they think, should be geared 
tu the needs of the small service shops 
and the other should be representative 
of the special interests of the larger TV 
service establishments and the servic- 
ing dealers. A coordinating commit- 
tee made up of representatives of both 
national associations would work to- 
gether on national problems common 
to both groups. 

There are two distinct schools of 
thought on whether service associa- 
tions should be basically business or 
technical organizations. Those who 
feel that they should be basically busi- 
ness associations limit full membership 
only to management officials or to busi- 
nesses and accept technicians as asso- 
ciate members. The out and out tech- 
nical associations provide full mem- 
bership privileges to self-employed and 
employed technicians with no differ- 
entiation in the dues structure. Many 
of the technical associations accord 
full membership privileges to part- 
time service technicians. 

Historically, the basically business 
type of association has been the most 
successful both in accomplishments 
and in longevity. The regular, sched- 
uled monthly meetings are concerned 
with local business operating prob- 
lems. Association business promotion 
programs keep attention focussed on 
the key problem in any service busi- 


of the 


ness—maintaining volume—and the ex- 
change of information on the results 
achieved in individual business promo- 
tion is profitable to participating mem- 
bers. Many of the business type of 
associations schedule technical meet- 
ings at regular intervals, usually on 
a quarterly basis, and enlist the co- 
operation of their local jobbers in get- 
ting top-flight technical lecturers to 
conduct these meetings. They are open 
to all technicians in the area, whether 
or not they are employed by associa- 
tion members. 

Another factor that greatly influ- 
ences the success record of business- 
type associations is that the organizers 
take a more realistic view of the income 
necessary to operate an association 
when they set up the dues structure. 

The technical type of service asso- 
ciation leans toward a concentration 
on technical meetings. Two factors 
constantly tend to undermine mem- 
bers’ interest in the association meet- 
ings and, hence, in the success of the 
association itself. The first is the wide 
difference in basic training, experience 
and competence that exists among 
service technicians in a given area. 
Association - developed technical pro- 
grams are either too elementary for 
many members or too advanced for 
others. 

The other factor that works against 
the success of a basically technical 
association is the inability to sched- 
ule top-flight lecture programs at reg- 
ular enough intervals to maintain a 
high degree of member interest. Many 
technicians’ associations have been 
formed with a lot of fanfare that re- 
sulted in the signing of fifty to one 
hundred technicians as members. The 
interest tapered off rapidly as the 
technical lectures failed to develop ac- 
cording to plan. At the end of six 
months, attendance at meetings would 
dwindle to a dozen or less members. 
Conversely, most service business as- 
sociations were formed by a handful 
of men imbued with the spirit to lift 
the business level of the activity in 
their areas. Through the successes 
achieved by these few men, other serv- 
ice businessmen were attracted to the 
associations. By maintaining aggressive 
and progressive programs, these asso- 
ciations have continued to grow and to 
broaden their influence in their areas. 

The technical association is a carry- 
over from radio days. In the radio era, 
practically every service business was 
a one-man operation. Technical litera- 
ture was not too plentiful and a free 
interchange of information between 
shop owners on servicing short-cuts on 
various sets was both helpful and 
profitable. To most of these men, the 
service shop was not a business but a 
technical activity which they enjoyed 
working at and from which they hoped 
to wrest a living. The technical asso- 
ciation provided a forum where they 
could meet at regular intervals to ex- 
change servicing information. 

Television changed the entire per- 
spective of the radio service activity. 
Service became a business—big busi- 
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ness—that attracted a lot of men who 
had a flair for business promotion. 
Technical literature and servicing aids 
pour into service shops in an unending 
stream. The big problem is what to do 
with it. In this TV era the problem 
of technical skill, knowledge, and com- 
petence is a minor one. The major prob- 
lems are business promotion and effec- 
tive customer relations. Getting serv- 
ice customers and keeping them—that 
is the problem of every service shop 
operator. It is basically the reason 
why business associations have been 
succeeding while technical associations 
have had such a job to keep alive. 

Many associations have been formed 
with a great deal of enthusiasm on the 
part of their organizers and charter 
members only to wither on the vine 
and die through loss of interest. The 
men who form these groups usually 
spend a great deal of time and energy 
building up interest in an association. 
Why do they fail? 

In most cases, failure is caused by 
a lack of understanding among the of- 
ficers about how to operate an asso- 
ciation after it has been started. A con- 
tributing cause, too, is the expectation 
of many members that the association 
will provide specific benefits imme- 
diately. When these benefits fail to ma- 
terialize, membership interest lags and 
the organization flounders. 

A new manual has just been released 
that is indispensable to men who are 
interested in forming service associa- 
tions. Titled “How to Organize and 


Just Out 


Operate a Small Association,” the WANT POWER 6 VERSATILITY? 
manual contains a wealth of down-to- 


earth information on the hows and FOLLOW THE 
whys of association operation. It was LEADER 
written by C. D. “Jack” Hughes, man- eee 
ager of the Wichita Appliance Deal- 
ers Association, who has been instru- 
mental in building one of the most 
successful small town associations in 
the country. 
This manual is available as part of a 
package of information that should be 
in the hands of every service associa- 
tion officer. Information about it may 
be obtained by writing to C. D. “Jack” 
Hughes, 822 Central Building, Wichita 
Kansas. » 
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Mac's Service Shop 
(Continued from page 84) 


controls; and by adjusting these pain- 
stakingly, you could get a picture for 
a few seconds at a time. 

“The ‘spurious pips’ the technician 


| reported on the display of the vertical 


syne signals were nothing more than 
the traces from the free-running hori- 
zontal oscillator. Since these were con- 
stantly shifting back and forth through 
the vertical sync signals, they upset 
any vertical sync that was present.” 

“So you decided the trouble was in 
horizontal sync circuit.” 

“That's right. I began tracing out 
this entire circuit, and sure enough I 
found a misplaced wire on the socket 
of the horizontal oscillator control 
tube. Instead of going to pin 5, where 
it belonged, it went to pin 6. When 
this was properly connected, the pic- 
ture would syne all right; but it was 
not too stable. A little further in- 
vestigation revealed that the techni- 


| cian had removed the 6AC7 in the os- 


cillator control socket and had re- 
placed it with a 6SK7. When the 6AC7 
was put back where it belonged, the 
horizontal hold control could be moved 
to either extreme without the picture 
running, and the vertical hold was 
steady as a rock. In fact, the per- 
formance of the whole set was excel- 
lent. When I gave it back to the boy’s 
father, I stressed that his son had done 
an excellent job to make only one tiny 
mistake in a wiring job of this magni- 
tude.” 

“How did you charge for the job?” 

“That was quite a problem,” Mac 
said with a grin. “Chappie, who does 
electronic work in an aircraft factory 
out in Wichita dropped in on vacation 
while I was working on it; and he in- 
sists you ought to charge the way oil- 


gence 


well drillers out in his country do for | 


finishing drilling a well someone 
has started and failed on; that is, 
charge just as though you drilled the 
well from the beginning. He thinks 
should charge the same for 


charge for wiring the kit entirely; but 
I'll admit I was not that rough—Say, 
what are you doing with that old beat- 
up lead-in?” Mac interrupted himself. 

“This twin-lead was used to feed a 
ham friend's antenna when lightning 
either hit the antenna or very close to 
it,” Barney explained. “The lead was 
open-circuited at a switch inside the 
house, and apparently the bolt of 
lightning produced a standing wave 
Just look at these 
evenly spaced sections in which the 
web is melted away from the conduc- 
tors for a couple of inches or so. I had 
it in mind to measure the distances be- 
tween the melted spots and so arrive 
at an idea of the wavelength of the 
electromagnetic wave that was pro- 
duced by the bolt. The distances seem 
to average out just about twelve and 
one-half inches between the current 
nodes.” 


“Well, now, that is interesting that 
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the lightning should leave a thumb- 
print of its frequency, so to speak,” 
Mac said, always eager to encourage 
intellectual curiosity in his apprentice. 
“Let's see if we can work out the fre- 
quency,” he said as he pulled open a 
drawer and took out his slide rule. 
“Do you recall the velocity factor of 
that twin-lead?” 

“Yep,” Barney said promptly. 
82.” 

“Fine. If I remember correctly, the 
frequency of a wave in megacycles 
is equal to 5904 times the velocity fac- 
tor of the conductor divided by the 
length of a half-wave in inches. The 
distance between current nodes would 
be a half-wave; so that gives us 5904 
times 82 divided by 12.5, which is 
just about 387 megacycles.” 

“That figures,” Barney agreed. “I've 
been fooling around with a 420 mega- 
cycle transmitter, and I know a half- 
wave at that frequency is pretty close 
to eleven inches long.” 

“I'm rather surprised the frequency 
should be so high,” Mac observed. “I 
remember reading about some experi- 
ments carried out by Dr. Jones of 
Oklahoma A. & M. in which he deter- 
mined that tornado static seemed to 
peak up at about 350 kilocycles. Off 
hand, I'd expect the frequency of the 
wave produced by a lightning bolt to 
be in that vicinity.” 

“Maybe the standing wave on this 
lead-line was simply produced by a 
harmonic of the discharge,” Barney 
offered. “A lightning discharge must 
be rich in harmonics to cover such a 
wide range of frequencies with static 
the way it does. I'll just keep this 
line, though, and I'll try to collect 
some more examples of conductors 
that have been marked by lightning.” 

“A good idea,” Mac applauded; “and 
I'll pass the word around among the 
other TV technicians in town that 
you're interested in any lead lines that 
have been marked by lightning. How- 
ever,” he remarked as he looked at 
the lead-in in his hands in which the 
conductors themselves had been fused 
in places, “if a harmonic can do all 
this, just think how much power must 
be in the fundamental!” —~- 
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TV SERVICE HINTS 
By H. R. HOLTZ 


ECENTLY a set came into the shop 
that baffled us for awhile. It was a 
G-E Model 16€C113 with intermittent ver- 
tical roll and the picture completely neg- 
ative with contrast reduced. 

We made the usual voltage checks and 
tried another picture tube just to be 
sure. Finally and reluctantly (because it 
is inside the shield around the third i.f. 
transformer ) we decided it had to be the 
1N64 erystal detector. It was! Opera- 
tion after replacement of the crystal was 
perfectly normal. Crystals hold up well, 
but occasionally one does deteriorate. 

Another G-E model TV receiver had 
intermittent heaters; all tubes lit or 
none did. Filing into pins 1 and 12 of 
the picture tube, near the base, exposed 
the wires running down into the pins 
from the gun. Solder was then flowed 
in, clearing a cold solder joint and re- 
storing satisfactory operation. _ 
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BROADCASTING FROM FORMOSA 


By KENNETH R. BOORD 


HE present situation in the Far East 

has focused new attention on the 
radio broadcasting activities of the 
“Voice of Free China” from Taiwan 
(Formosa). 

Jack K. Chow, Chief of the English 
Language Section of the Broadcasting 
Corporation of China, and Nei-han 
Soong, Secretary of the Broadcasting 
Administration Commission of the 
Ministry of Education in Taipei, point 
out that despite the fact that Free 
China is in a state of war with the 
Chinese Communist regime in Peiping 
(Peking), which took control of the 
vast Chinese mainland some six years 
ago, radio broadcasting on Taiwan— 
better known to the outside world as 
Formosa—may be said to have made 
great strides in the highly competitive 
and fast-developing radio world. In 
addition, it has been playing an indis- 
pensable role in Free China's continu- 
ous campaign against Communist to- 
talitarianism. 

To make the best use of radio as an 
effective psychological warfare weapon 
in the vital anti-Communist war, radio 
workers in Free China have worked 
indefatigably to improve and strength- 
en radio broadcasting since they were 
forced to abandon the mainiand and 
move to the island stronghold to con- 
tinue their fight against world Com- 
munism, 

Before 1949, when the Republic of 
China still had its government seat in 
Nanking, radio development on Tai- 
wan was far behind any other country 
in the Far East worthy of mention. 
There was only the Taiwan Broadcast- 
ing Station with its five studios op- 
erated in five major cities of the 
island. The total power output then 
was only 127.9 kw. from 12 transmit- 
ters 

With the loss of the China mainland 
in 1949, many leading radio stations 
were evacuated to Taiwan—including 
the government-operated Central 
Broadcasting Station, the “Voice of the 
Chinese Air Force,” and the Chinese 
Armed Forces Radio Service which 
later put up additional studios in the 
island's major localities aside from 
Taipei, the provisional capital of the 
Republic of China. 

Soon another 10 broadcasting sta- 
tions came successively into being on 
Taiwan. These include “The Voice of 
Righteousness,” the “Voice of Victory,” 
Cheng Shen Radio Station, Fong Ming 
Radio Station, Chung Shen Radio Sta- 
tion, Kuo Shen Radio Station, Chinese 
Farmers’ Radio Station, Police Radio 
Station, I Shih Radio Station, and 
Chung Hua Radio Station. 

And on December 23, 1954, an all- 
English language radio station was in- 
augurated in Taipei, Constructed and 


operated by the Chinese Friends of 
Armed Forces Association, the new 
station was presented to Major Gen- 
eral William C. Chase, Chief of the 
U. S. Military Assistance Advisory 
Group, as a Christmas gift from the 
people of Free China. This was in ap- 
preciation of General Chase’s valuable 
and memorable contributions to the 
training and buildup of the Chinese 
Armed Forces. 

The new studio—known as MAAG 
Radio Station BEC-27—is for the ex- 
clusive use of MAAG personnel and 
their dependents. It is on the air an 
average of 8 hours a day and has be- 
come very popular with both the 
Chinese and American communities on 
Taiwan. About 85 per-cent of its pro- 
gramming is music. It plans to expand 
its programs to a maximum of 15 
hours daily in the near future. 

At present, 27 radio stations on Tai- 
wan operate 39 transmitters which 
represent a total power capacity of ap- 
proximately 272.85 kw.—an increase of 
more than 110 per-cent in power out- 
put, which is only 36 per-cent less than 
the total radio transmission power 
back in the mainland days. Largest 
broadcasting organization on Taiwan 
is the Broadcasting Corporation of 
China (BCC) which ng operates 10 
studios—including the “Voice of Free 
China” with a total power output of 
235.1 kw. from 13 transmitters. 

Radio officials in Taipei point out 
that radio broadcasting today presents 
one of the most effective instruments 
for propaganda and education. With 
such an understanding, the Chinese 
Government on Taiwan has tried to 
improve and further develop the radio 
industry to serve the interests of the 
nation and its people. Intensive efforts 


Best times and frequencies to log broad- 
casts from “Voice of Free China,” Formosa, 


cy to Japan, Korea, South Sea Islands 
-—BED7, 7.130, BED6, 11.736, 0450-0830 EST 
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tonese, Vietnamese, and Mandarin. 
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have been made to step up radio ac- 
tivities in every part of the island. 
Radio stations on Taiwan are gov- } 
ernment-operated, military-operated, 
or civilian-operated Operation ex- ! 
penses of BCC come chiefly from gov- | | 
ernment appropriations. At present, a + © 


radio license fee is one of the chief 

financial sources on which BCC de- ‘A 
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“In fact, the ‘Communication Over 
the Radio’ session is actually a call-by- 
name broadcast to swing Communist 
party officials and functionaries away 
from Communist ideology and to seek 
freedom outside the Iron Curtain. This 
program usually is carried out by hav- 
ing Free China's leaders cal] the names 
of their old friends and relatives who 
are now members of the Chinese Com- 
munist Party. They tell the Reds 
about the encouraging conditions in 
Taiwan and that their fellow com- 
patriots in Free China are eager to 
see that they make their way out of 
Red China, and will welcome them 
with open arms 

“The ‘Happy Family’ broadcasts con- 
tinue to tell the mainland people how 
families are living happily in Free 
China as a means to further their 
loathing for the recently-promulgated 
and immoral Communist ‘New Mar- 
riage Law.’ 

Another example is the leading radio 
network, the Taiwan Broadcasting 
Station, which radiates chiefly to the 
people on Taiwan, including both Tai- 
wanese natives and those who hail 
from the mainland. Its programs cover 
a wide variety of subjects—-ranging 
from astronomy, geography, and in- 
ternational developments to family 
chores. 

One of the station's most popular 
programs is called “The Wife and Her 
Husband.” It is quite similar to the 
U. S. TV program, “I Love Lucy.” This 
program is on the air five times a 
week with a three-member family as 
its background. The presentation takes 
the form of casual conversation which 
covers a variety of subjects which re- 
late to family affairs. It has been aired 
for about six years and has probably 
enjoyed the highest reception rate of 
any program on Taiwan 

Broadcasts of the commercial sta- 
tions are, of course, designed to suit 
the tastes of the general public. 

Radio programs in Free China in- 
clude news, education, music, drama, 
and public service. Special entertain- 
ment programs, aired from time to 
time, usually are conducted by local 
musical and theatrical groups or by 
Chinese motion picture stars when 
they visit Taiwan from Hong-Kong. 
On-the-spot broadcasts of such events 
as the election and inauguration of the 
nation’s president and vice-president, 
the visit of distinguished guests, and 
sports events are also heard over Tai- 
wan's radio networks 

The most current survey shows news 
constitutes an average of 16.33 per- 
cent of all Taiwan broadcasts; educa- 
tion, 35.5; music, 32.4; drama, 14.92, 
and public service, 6.74 per-cent 

A “family” program is sponsored by 
many stations, including the Taiwan 
Broadcasting Station, the Voice of the 
Chinese Air Force, and the privately- 
owned Cheng Shen Radio Station. It 
touches on the domestic economy, 
culinary art, woman and infant health, 
social life, and other household affairs. 
It is aired as a panel by inviting spe- 
cialists in these fields to talk over the 
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radio, or is broadcast by professional 
announcers in a conversational style 


accompanied by musical sound effects ls 
Some 11 Taiwan stations sponsor . : anes $ 
programs for children which comprise 
i 4 
/ ‘ $ 


story telling, singing, wit contests 

plays, and musical performances. These 

programs are undertaken by boys and 

girls from various kindergarten and 

elementary schools The programs 

have been so successful that one Bob Henry. 

day after a short skit called “A Match : on he 

Salesgirl” was heard, a station in Tai- 

pei received a letter of appreciation 

from a woman listener who stated that 

after listening to this program, her Sed Henry. 

husband had oluntarily stopped w6UO0U 

spanking their son! Los Angeles 
A short radio skit—aired each Sun- 

day by the Drama Club of the BCC 


’ 
enjoys unmatched popularity, ranking HERE s 


right along in audience support with 
The Wife and Her Husband.” 7 WHY! 
As of December 15, 1953, official sta- 
tistics showed there was a total of 
72,371 radio receivers throughout Tai- 
wan, while the population has grown 
from 6 to nearly 9 million since the 
Chinese Government moved there from 
the China mainland in 1949. Unofficial 
information, however, indicates there 
are at least upwards of 100,000 radio For top performance with 
sets on Taiwan. In addition, there is extra pull power and abil- 
an unknown number of unregistered ity to tune in stations. 
sets owned by those who try to evade 
payment of the license fee. The fee on $25.00 Down 


° . .] poyments of $13.40 
raiwan is $30 local currency for each $249.95 Cash Price 


receiving set per year—compared to 
England where British radio owners 
pay 1 pound each month for each re- 
ceiving set, Canada with $2 for each 
set, Japan with 35 yen Japanese cur- 
rency, France with 1000 francs, and 
Russia with 36 rubles for each radio 
= ee = = =e cat speaker fied. Ask eny Hem ebeout 

In June 1952 the Broadcasting Ad- ears, fad tate tee Oe 
ministration Commission was estab- , ‘ aed dailies Genk 
lished under the Ministry of Education Write, wire, phone or visit either store today. _ 
to take over-all charge of Taiwan's 
radio networks 

Under the managing director of 
BCC, there are four departments 
general affairs, engineering, program, 
and mainland broadcast; three offices 
of personnel, comptroller, and mate- 
rials, and a service department which 
manufactures and sells radio receiv- 
ers, transmitters, and amplifiers 

In addition to its chairmanship, held 
concurrently by the Minister of Edu- 
cation, the Commission has 9 to 15 
members drawn from all quarters con- 
cerned with three divisions pro- 
gramming, data library, and technical DIRECT FROM GERMANY! IF ENGINEERING) 7 NT 
engineering. Of all the working per- Finest German Steel DECREE 
sonnel in the Commission, only four Shockproof Pliers 
are full-time staff members while the 
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“COLOR TELEVISION FOR THE 
SERVICE TECHNICIAN” by Albert 
C. W. Saunders. Published by Howard 
W. Sams & Co., Inc., Indianapolis, 108 
pages. Price $2.50. Paper bound. 

Public acceptance of color television 
is inevitable and its march is inexora- 
ble so the on-the-ball service techni- 
cian will prepare for its advent before 
he is handed his first color installation 
job. 

A good start toward getting a prac- 
tical working knowledge of color cir- 
cuitry would be this new book by Mr. 
Saunders. The material is presented 
in a straightforward, clear, and easy- 
to-understand manner. The text pro- 
gresses in an orderly fashion from a 
discussion of colorimetry, through the 
color signal, color carrier, and signal 
analysis. The tri-color picture tube 
receives thorough treatment along 
with the all-important details on how 
such tubes should be handled and in- 
stalled for maximum safety. 

The balance of the book is devoted 
to a discussion of the color receiver 
itself, how it should be installed, how 
it operates, and troubleshooting proce- 
dures for this circuitry. The various 
commercially-available color sets are 
discussed in some detail both as to 
their similarities and their differences. 

The appendix contains a wealth of 
hard-to-locate information which will 
be of help to the color technician. 
Lavish use of diagrams, color charts, 
and other illustrative material adds 
immeasurably to the value of this book 
as a reference work and as a practical 


how-to-do-it manual. 
* . . 


“INTRODUCTION TO PHYSICS” by 
Frank M. Durbin. Published by Pren- 
tice-Hall, Inc., New York. 763 pages. 
Price $9.00. 

This is a basic course in physics at 
the college level and is offered as a 
classroom text both in form and sub- 
ject presentation. 

In the belief that a subject can best 
be mastered if a thorough working 
knowledge of the basic “tools” is ac- 
quired first, the author of this text, 
himself a professor of physics, has de- 
voted the early chapters to mathe- 
matical procedures and the various 
systems and units that the student will 
encounter later in the course. 

The chapters on vibrations and 
waves, audible sound, electricity, elec- 
trical circuits, magnetic and chemical 
effects of currents, electromagnetic 
induction, light, the electron, electronic 
devices, and applications of nuclear 
phenomena are all subjects of interest 
to those in the electronic and radio- 
TV industry. Readers will find this 


STEEL ANTENNA TOWERS 


SSS 


Improve 
radio and TV 
reception. Easy 
to erect . . . self-sup- 
porting 3 post towers 
. last a lifetime. 
Built of galvanized 
steel sections—no guy 
wires necessary—safe 
and resistant to high 
wind. 
Available in heights 
of 33, 47, 60, 73, 87, 
and 100 feet. 


TERRITORIES OPEN FOR 
JOBBER - DEALER FRANCHISE 


Write for dimen- 
sions, structural de- 
tails, prices, discounts, 
and available territo- 
rial assignments. 


Se 


AERMOTOR COMPANY 


Dept. 6109, 2500 Roosevelt Rd., Chicago &, Ill. 
BUILDERS OF STEEL TOWERS SINCE 1888 


OSCILLOSCOPES 
ARE 
"GOLD 
MINES”! 


+» » If you learn 
how to use them fully 
on all types of 
service jobs! 


Learn to handle the 
AM, FM and TV service « 
and earnings sar! 

MODERN OB8CILIAISCOPES AND THEIR USES 
fact-jammed 326-page book by Jacob H. Kuiter, Jr 
the Allen B. DuMont Laboratories contains exactly the 
help you need-—written in a w you can clearly under 
stand It shows you how to use your ‘scope for fast 
accurate work on all type f jobs from troubleshooting 
to realigning; how to make connection how to adjust 
elreult component t to set controls and how to 
analyze patterns fast and 
accurately S70 «helpful 
illustrations including 
dozens of pattern photos 
make things doubly clear 


ope fully on all types of 


and watch your efficicncy 


When, where, why and 
exactly how to ute 
oscilloscopes 


No other typ f 
eific service training 
stands to mean so much 
to you in te ms of being 
able to do better, faster 


and more profitable work! 
10-DAY FREE 


MAIL ORDER Examination 


t Dept. RN.95, | 
Rinehart & Co., 
t 232 Madison eg New York 16, N. ¥. ' 
Send MODERN OSCILLOSCOPES AND THEIR USES 
for 10-DAY EXAMINATION it i dex wl 
heok, I will then remit 86.00 tus fe 
postage in full payment i oot will. return books 
B vostoaia and owe you pothing 


How to interpret os 
cillescope patterns 


How to handle tough 
jobs in less time 


to keep x | 


City, Zone, State 


OUTSIDE U.S.A.—Price $6.50 cash only 
# in 10 days W book is returned 

n~aanme ew ee ee ee a 
Rinehart Books sre sold by leading book stores 


RADIO & TELEVISION NEWS 


Money beck 


material carefully presented in clear 
and concise form. Chapters are sum- 
marized and related problems dealing 
with the subject matter under discus- 
sion are included for self checking 
Those with a sturdy foundation of 
mathematics and an insatiable curi- 
osity about the nature of the world 
in which we live will find abundant 
food for thought and study in this 


text. 
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“F.M LIMITERS AND 
by Alexander Schure. 
John F. Rider, Publisher, Inc., 
York. 43 pages. Price $.90 
bound 

Although the subject matter of this 
book is limited in scope, the topic is 
one which needs clarification in the 
minds of most service technicians. The 
author has succeeded admirably in his 
self-appointed task of clearing up 
many common misconceptions regard- 
ing FM limiters and detectors. 

The text material is divided into 
five chapters covering the circuits 
which preceded modern FM detectors, 
FM limiters, the modern FM discrimi- 
nator, the ratio detector, and the gated 
beam (6BN6) tube 

The book is lavishly illustrated with 
circuit diagrams, graphs, and line 
drawings—all of which contribute to 
the clarity of the presentation and the 
general usefulness of the text. 

> > . 
“SPECIALIZED AUTO RADIO MAN- 
UAL" by The Rider Staff. Published 
by John F. Rider Publisher, Inc., New 
York. 208 pages. Price $3.00. Volume 
6-A. 

This latest volume in the current 
Rider series covers the installation and 
service of custom-built Motorola auto 
radios made during the years 1948 
through 1955. 

Like its predecessor 
book includes general information, 
dial cord restringing data, alignment 
information, tube and trimmer location 
diagrams, top and bottom chassis 
views, and a complete schematic on 
each of the various models. 

A complete index listing the model 
number of the receiver, the car in 
which it is used, and the year in which 
the receiver appeared is provided to 
facilitate locating the set being serv- 
iced. 

Service organizations which do any 
auto receiver work will undoubtedly 
wish to add this volume to their serv- 


ice libraries. ~W- 
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MIDWEST "REPS" MEET 


HE “Heart of America” chapter of 

“The Representatives” will hold its 
annual conference at Lake Taneycomo, 
Rockaway Beach, Missouri, September 
ll to 15th. 

One of the special features of the 
conference is the drawing for a station 
wagon which will take place during the 
banquet to be held Wednesday evening, 
September I4th. A special system of 
validating the drawing cards will ensure 
jobber attendance at all the conference 
sessions. —y- 
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Additional Notes on 
“Electronic Ignition System’ 


HE article “Electronic Ignition Sys 

tem” published in our July, 1955 issue 
has generated an enormous amount of 
interest among our readers and as a re- 
sult we have been literally swamped by 
correspondence. Most of the readers are 
having trouble duplicating this unit, and 
the unfortunate part is that it is an im- 
possibility for us to pinpoint exactly 
some of the problems that are being en- 
countered in view of the fact that we do 
not have the specific models with which 
to work. 

The circuit is rather critical and most 
of the problems se to originate in the 
application of this unit to various kes 
of cars, substitution of parts, and, most 
serious of all, variations in car battery 


5. 

» would, however, like to list below 
suggestions which should be of assistance 
to all who have run i i 

1. Terminal #1 of the transformer, 
T., should go to the hot side of the bat- 
tery instead of ground as shown in 
Fig. 6. 

2. One of the major difficulties seems 
to be in not being able to effect thyratron 
extinction. This may be caused by con- 
necting the ignition coil in the cireuit 
improperly. To eliminate this possibil- 
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ity the diagram below should help clarify 
this situation. Some ignition coils have 
the primaries and secondaries as separate 
windings with one side of the high-volt- 
age winding c -cted to its casing. This 
unit can be used without any change, 
even though one side is grounded. 

Another cause of improper extinction 
could be due to capacitor C.. Hf a low 
quality unit is used, it would present a 
relatively high distributed capacity to 
ground. This would cause poor extine- 
tion. The capacitor should be a high 
quality unit, such as the Cornell-Dubilier 
Type 1005. 

The d.e. grid bias at the thyratron 
should be — 75 to 100 volts (vary R, 
to obtain proper voltage ). 

The article specifically suggested re- 
moving turns from the choke, L,. This, 
no doubt, has been the cause of » » of 
the trouble; that the ehoke then get« 
quite close to its saturation point. It is 
therefore suggested that the Stancor 
€2326 choke mentioned in the text be 
used “as is” without removing the turns. 
Obviously the inductance of this coil will 
be higher than specified but will not af- 
fect operation adversely. 

All of the above should help in obtain- 
ing a workable anit. However, should 
any trouble «till be encountered, the au- 
thor has tried and tested another circuit 
in regard to the 2D21 thyratron. This is 
shown on following page. This circuit i 
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SAVE HOURS OF WORK 


quickly make round, square, 
key and ‘‘D'’ openings with 
Greenlee Radio Chassis Punches 


In 14% minutes or less you can make a 
smooth, accurate hole in metal, bake- 
lite or hard rubber with (ReENLEB 

h. Easy to operate simply turn 
with an ordinary wrench. Wide range 
of sizes. Write for details. Greenice Tool 


Co., 1859 Columbia Ave., R ford, ll. 
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not as critical and the grid bias voltage 
could vary as much as —50 to —100 


volts. The above comments in regard to 
L, and C, will still apply for this new 
c - uit. 

The 2D21 thyratron is operated 
Pat its rated specifications. Although 
this has not caused any trouble in the 
author's unit, it is suggested that a 6012 
tube be used in its place. This tube is a 
heavy-duty type and, when used, the grid 
bias voltage could range up to 150 
volts. R, could almost be removed from 
the circuit entirely. 

4. For 12-volt operation, the follow- 
ing parts should be used: 

RL, should be a 12-volt relay 
perite LZNOIST). 

T, should be a 12.6 
tapped, @ 2 amp. unit. 

R, should be changed to 100 ohms, | 
watt. 

Vibrator should be a 12-volt unit. 

An ll-ohm, 4-watt wirewound resistor 
should be in series with the filament 
when using a 2D21 (Two 22-ohm, 2-watt 
resistors can be connected in parallel). 

If a 6012 tube is used, this resistor 
should be 2.5 ohms, 20-watts. (Two 
5-ohm, 10-watt units in parallel can be 
used). 

In addition to the above, there is one 
important point to watch carefully and 
that is in regards to keeping the distrib- 
uted capacity of the thyratron circuit as 
low as possible. Make sure that all grid 
and plate leads are kept short and, pref- 
erably, away from chassis. —Y- 


(Am- 


volt, center- 


PROTECT THAT PANEL!!! 


HENEVER you mount a volume con- 

trol or switch on a finished panel, use 
a lockwasher behind the panel and a 
smooth flat washer between the panel 
and the mounting nut. If vou don’t use 
the lockwasher, the switch or control 
may tend to work loose. And if you don’t 
protect the panel with a flat washer, you 
may ruin the finish as you tighten the 
mounting nut. 

The photograph gives examples of 
both good and bad practice when mount- 
ing volume controls. ~~ 


Incorrect (left) and correct (right) methods 
of mounting a volume control or switch. 
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VALPARAISO TECHNICAL INSTITUTE 
Valparaise indians 


Dept. RD 


NEW! 


SENOATIONA 
Tube-Saver 


Lengthens Life of 
All Tubes to 7 Times! 


TV—HI-FI—PICTURE TUBES 


Sure Sale to Every 
TVSet Ownerin U.S. 


Sensational! Exclusive! Nothing like it on 
the market. Thermal-Cushion Action saves 
tubes from “starting shock” by limiting 
in-rush current. Arrests untimely break- 
downs of expensive tubes and other 
vital components. 


Laboratory Tested 


Comparative life tests by leading labo- 
ratory show that Tube-Sover slows the 
deterioration of tube filaments and cath- 
odes to the point where tube life is ex- 
tended up to 7 times. 


Protects Tube Filaments 
and Cathodes 


Virtually eliminates burned-out tubes. 
All tubes last longer. Fits old and new 
sets. Plugs in between set and wall out- 
let. Mounts on back of set. 


Priced to Retail at $775 | 


SERVICE DEALERS, 
JOBBERS, MFRS’. REPS. 


Be first to write for details and 
prices. 
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SELF-SERVICE DISPLAY 

Tentenna, Inc., 122 East 42nd Street, 
New York 17, New York, is now offer- 
ing a new self-service display unit for 
its “Twin Ogyro,” invisible indoor TV 
and FM antenna. 

The display 
panel is only 11” 
wide by 16” high 
and is a three- 
color unit in bril- 
liant yellow, 
black, and red. 

The card is sup- 
ported by a Ma- 
sonite center 
easel and holds 
twelve of the in- 
dividually 
wrapped transparent 
color cards, each containing a 
Ogyro” indoor antenna. 

The self-service panels are com- 
pactly and attractively designed for 
use on counters, walls, and show win- 
dows. Each rack has a double-spoke 
pegboard mounting which permits easy 
on and off handling of the item. 

> > 


> 


blister-packed 
“Twin 


MAILING PIECE 

Channel Master Corp. of Ellenville, 
N. Y. is offering reproductions of its 
current “There's a Goldmine in Your 
Own Backyard” advertisement as a 
special mailing piece for dealers. 

Emphasizing the theme of antenna 
replacements as an excellent source of 
additional revenue, the promotion is 
designed to encourage dealers to go 
after the antenna replacement busi- 
ness aggressively. Such replacement 
sales are also promoted as an excellent 
income-producer for those between- 
season doldrums in the TV service in- 
dustry 

* . . 
C-D- CERAMISERVER 

Cornell-Dubilier Electric Corpora- 
tion on South Plainfield, New Jersey 
has announced a new “Ceramiserver” 


ENTERPRISES merchandising cabinet and ceramic ca- 


7819 Farnsworth &St., Phila. 15, Pa. 


pacitor assortment for distributors and 
dealers 
The 


“Ceramiserver” is a heavy- 
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Please add sufficient postage—cxcess refunded 


Wanted 


Will pay cash or trade Hi-Fi or 
test equipment for old horn style 
phonographs made prior to 1906. 
Want Berliner, Victors, Columbia 
Graphophones, Pathe, Edison 
Models (Opera, Concert, Bal- 
moral, and Idelia), and coin 
machines. 


Old cylinder and 
disc phonographs 
with outside horns. 


Write full descrip- 
tlon and condition 


sy & TELEVISION aews, Box 50 
3466 Medison Ave., MN. Y. 17, M. Y. 
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gauge steel merchandise cabinet espe- 
cially designed for use as a self-server, 
counter display, or stock dispenser. 
Planned as a complete ceramic capaci- 
tor stock center, the cabinet contains 
a basic assortment of 87 different 
types of disc, tubular, universal, and 
printed circuit capacitors. The cabinet 
measures 11” x 1144” x15” and contains 
844 assorted capacitors in three divided 
drawers. A retractable index chart 
gives the type number, size, and price 
of the various units. 

julletin RP-455, available from the 
company, gives complete information 
on this display unit. 

- > > 
CABIE DISPLAY 

CBC Electronics Co., Inc., 2601 N. 
Howard Street, Philadelphia 33, Pa. is 
currently offering an attractive rotat- 
ing counter display merchandiser to 
dealers and jobbers. 

The unit is designed to hold the 
company’s complete line of prepared 
cables for high-fidelity equipment, 
tape recorders, and packaged radios 
and phonographs. The merchandiser 
stands 26” high and 18” wide. It has 
16 arms making every model easily 
accessible for cable selection. An at- 


tractive doub'etace, three-color display 
sign is mounted on top of the mer- 
chandiser. 

The display is being made available 
free with a qualifying order for the 
cables. 

> > 
POWER RESISTOR CARD-KITS 

A wide selection of resistance and 
wattage values is available at your 
fingertips with the card-kits being of- 
fered by Clarostat Mfg. Co., Inc. of 
Dover, New Hampshire. 

Each of the Series GK cards holds 
a selection of power resistors by means 
of handy clips. Any resistor instantly 
slips off the card while its designation 
remains to facilitate re-ordering that 
particular value. There are six GK 
cards in all: GK1 consists of twenty 
10-watt “Greenohm” resistors; CK2 
has thirty-two “Glasohm” or flexible 
giass-insulated resistors; 
thirty-six “Greenohm Jr.” 5-watt axial 
lead resistors; the GK4 assortment 
contains fifty-four 5-watt “Greenohm” 
units; the GK5 has fifty “Greenohm, 
Jr.” 10-watt axial lead units; while 
the GK6 contains forty-five 10-watt 
“Greenohms.” 
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COMMUNICATION TOWERS 


Now you can have a tower that combines rugged strength with 
easy erection. E-Z Way Towers will stand a wind load of 60 
Ibs. per square ft. and with our new portable gin pole, it's easy 
to erect a 120 ft. tower in one piece. All work is done on the 
ground and this one shot erection method saves time, money 
and ends dangerous climbing. Find out about E-Z Way—the 
industry's new leader—now! 


Weight per ft. 
14 Ibs 

Guy Spacing 
60 ff 


Mon. Height 

250 f 

Diag. Bracing ° 
‘’" pipe 

Horiz. Bracing 

1° pipe 


Lege 1° pipe 
Weight per ft. 


Diag. Bracing: 
%" rod 

Horiz. Bracing: 
YW" pipe 


c-12 


Width) 10’" 
legn %" pipe 
Weight per ft 
5% tbs 

Guy Spacing: 
33f 


Man. Height 
150 f 

° Dieg. Bracing: 
Me" Rod 


Horiz. Bracing: 
@ Vv" Rod 


Width 10° 
Legu VY" pipe 


Weight per ftu 


4M, ibs 
Guy Spocing: 
27% 


Man. Height 


Ccwmciwe 
C 15 Bott to 
ether iv’ 
let on each 
side 


pare Piet 
C12 


Automatic 
toch for easy 
teising and 
lowering of 
mast whee 
servce is fe 
Quned 


Base plate tor 10 
Cla & CS hes 
hinge for gin pole 
and tower 


When writing for catalog, 
specify height of tower 
und type of antenna (make 
and model) you intend to 
wee. We alo make free 
standing, crank-up and tilt- 
over towers for “Hom” 
rotery beams and TV an- 
tennas. 


E-7 


WAY 


P. 0. BOX 5491 


TOWERS INC. 


5901 —. BROADWAY PHONE 4-3916 


TAMPA, FLORIDA 


RECEIVING 


UBE 


EXTRA SPECIAL!! 
FAMOUS C.B.S. 


1OBP4...........11.95 
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pany’s “5-D” push-button “Directronic’ 
indoor antenna and the Model K-80 Do- 
It-Yourself “Directronic Tenna Kit” 
as Christmas gifts 

The campaign, through advertising, 
direct promotion, and publicity, will 
promote both of the items as “Ideal 
Gifts for Anyone.” According to the 
company, the promotion of TV an- 
tennas as a gift item rather than solely 
as a television accessory is a departure 
from the usual antenna merchandising 
procedure. 

> * * 

“GOLDEN HARVEST” CAMPAIGN 

Kay-Townes Antenna Company, 
Rome, Georgia has announced its 
“Golden Harvest Campaign” in which 
the first prize will be a 1956 Cadillac 
sedan 

The company, which manufactures 
the “Big Jack” and other antennas, is 
also offering a 1956 Buick and nine 
other prizes in this $12,000 contest for 
dealers. 

Full details on the competition, 
which will run until November 30th, 
are available from the company direct 

* al 
JENSEN FLASHER SIGN 

Jensen Manufacturmg Company, 
6601 South Laramie Ave., Chicago 38, 
Ill. has created an attractive, three- 
color flasher sign designed to focus at- 
tention on a display of the company’s 
high-fidelity speakers. 

The new sign is made of high impact 
polystyrene and is silk screened in 


three brilliant colors. The sign is 19%” 
wide, 144%” high, and 7” deep. It is 
equipped with a 9-foot cord and a 
sturdy chain to facilitate hanging in a 
display area 

For information on how to obtain 
one of these promotional aids, contact 
your authorized Jensen wholesaler or 
write Edward F. Shaver, sales promo- 
tion manager, at the company address. 

. . . 
RAYTHEON "CO-OP CLUB" 

Raytheon Manufacturing Company's 
television and radio department, Chi- 
cago, Ill. has set up a unique “TV 
Owners Co-op Club” which permits 
purchasers of Raytheon TV receivers 
to obtain top quality silverware at a 
substantial discount 

A person buying a TV receiver will 
receive from the factory a premium 
catalogue, an order blank, and a mem- 
bership card, after the warranty card 
has been mailed in. The membership 
card will carry the consumer's TV 
serial number on it After selecting 
one or more articles from the 16-page 
catalogue, the set purchaser can send in 
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suggested 
net price 


Quick way to read the color code on an 
ceramic capacitor or resistor! 


Use this handy Centraliab 
Color Code Caiculator 


Match the colors on this calculator with the colors on any 
ceramic capacitor or resistor coded in accordance with JAN 
or RETMA requirements, When you do, the information you're 
looking for shows up on the face of the calculator. There's 
temperature coefficient, capacity, and tolerance 

That's certainly easier and surer than relying on memory, 
isn't it? And it’s faster than measuring by instrument 

Get your Centralab Color Code Galculator from your 
Centralab distributor now 
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A OIVISION OF GLOBE-UNION Inc. 


01 EB. Keefe Avenue * 


Transmit and 

Receive on 

3 channels: 

Ship to Ship 

Ship to Shore 
Distress 

Full Broadcast 
Coverage 


plus 24% 
LIST PRICE $280 Federal 
Excise Tax 


Complete with Self-Contained 
40 Amp. Rechargeable Wet 
Battery and all crystals 
except ship to shore. 

Ship to shore crystals for 
any locality --- $15/Set. 
DISCOUNT 40% 

to qualified Electronic Dealers 


Demonstrator sold on 
10 day guarantee or 


money refunded. 
MARINE DIVISION 
General Development Corp. 
Box 275 


ELKTON MARYLAND 


Milwaukee 1, Wisconsin 


1] ) 
ey | AV 1A’ UA 


ELECTRONICS 


Radio -TV> High Fidelity 


NEWARK’S 1956 CATALOG 


EWARK 


ELECTRIC COMPANY 
Dept. 8-9, 223 W. Medison, Chicage 6, ti. 


CASH IN ON 
TV COLOR: 


USE 10 DAYS FREE! 


“COLOR TV 
SERVICING” 


by Walter H. Buchsbaum 
author of “TV Servicing” 


At Last! Your com- 140 BIG DIA- 
plete guide to color! GRAMS. SCHE- 
Just in time for you oy etc. 


to get the jump on FIRST BOOK ON 
competition and cash COLOR ONLY! 


in on the color boom! 

Here are the latest 
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fast, from ®F-1F alignment to color de- 
coder adjustment... installing tricks... 
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color joba tested tips for matrix 
alignment practical techniques you 
can adapt from monochrome servicing. . 

an so much more there's no space to tell 
you here... PLUS 140 clear diagrams, 
schematics, charts and 24 FULL-COLOR 
PHOTOS to show you every color defect 


and how to cure it easily! 
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fermance chech« 5 weye to attign If 4 
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color sync. steps . 7 color purity adjustments 
7 convergence checks . her 
fects and how to cure 
eoter" probleme 
lems & how to fix fast 
fects & how to eure them, 


» 4 “impessibie” de- 
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the order blank with a remittance, and 
the merchandise will be shipped direct- 
ly from the silver companies to the 
purchaser’s home. 

The catalogue lists such articles as a 
52-piece set of flatware, a 7-piece tea 
and coffee service, candelabra, lazy 
susan, chafing dish, 8-cup coffee pot, 
ice bucket, etc. —ii- 


NEUTRALIZING THE 2E26 
N JACK NAJORK’S July article, “Com- 
bination V.H.F.-L.F. Final Amplifier,” 
the author commented on the difficulty 
in neutralizing the 2E26 at both v.h.f. 
and L.f. using series-tuning. 

H. G. Ryan, assistant director of com- 
mercial engineering at CBS-Hytron, Dan- 
vers, Mass., has come up with a different 
technique from that resorted to by Mr. 
Najork. Mr. Ryan’s suggestion eliminates 
the loading requirement on the Lf. ex- 
citer and still maintains stable perform- 
ance at both v.h.f. and Lf. 

The technique is as follows: The use 
of a large screen grid capacitor such as 
a .005 ufd. or O01 uid. dise capacitor will 
provide stable performance at Lf. At 
v-h.f., the tube sereen lead inductance 
is high enough to result in a finite im- 
pedance to v.h.f. energy so that feedback 
and oscillation result at v.h.f, 

It is common practice to screen neu- 
tralize the tube by making the a.c. sereen 
circuit series resonant at v.h.f. This may 
be accomplished by use of a series ca- 
pacitor as the author did but to eliminate 
loading requirements, it is better done 
by replacing the small capacitor with a 
large dise unit on the order of .005 «fd. 
to .O1 ufd. and adding, in series with the 
tube screen grid lead, sufficient induct- 
ance to make the circuit series resonant 
at v.h.f. See diagram below. 

The added-inductance approach can 
be accomplished by cut-and-try coil 
techniques, checking for resonance with 
a grid dip meter or other well-known 
methods. It may also be satisfactory and 
perhaps more flexible to use a small 
slug-tuned coil form for L,. The total 
inductance added then forms a series- 
resonant circuit with the interelectrode 
capacitances of the tube, the .01 pfd. 
capacitor being a short cireuit to the a.c. 
component. Mr. Ryan reports that this 
procedure has proven successful using 
an Ohmite Z-144 choke with .005 +fd. 
dises. 

The impedance offered to the Lf. sig- 
nal by the small added inductance is 
negligible. Adequate Lf. sereen grid by- 
passing is obtained with the .005 «fd. to 
01 afd. capacitor. The system has the 
obvious advantage that no loading is 
required of the Lf. exciter and con- 
sequently more efficient operation re- 
sults. 

Our thanks to Mr. Ryan for passing 
along this tip. —O- 


Two simple ways of neutralizing the 
2E26 for operation at both v.h.f. and Li. 
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actual size ALL TRIPLETT 
TESTERS APPROVED FOR COLOR 
see them at your distributors 


TRIPLETT HAS THE MOST COMPLETE V-0-M LINE 


MODEL 630-NA 
Voit-Ohm-Mil-Ammeter 
DEALER Net Price .. . $69.50 


MODEL 630 Famous 
Volt-Ohm-Mil-Ammeter $39.50 
33 ranges and many other 
features making this the 
favorite in a popular V-0-M line 


MODEL 630-A Laboratory Type 
Volt-Ohm-Mil-Ammeter with 
mirror scales, 1-1/2% DC 
accuracy and special 1/2% 
resistors for greater accuracy. 
Found in the best laboratories 
and production lines. $49.50 


MODEL 631 Combination 
V-0-M and VIVM $59.50 

This sensational 2-in-1 battery 
operated combination saves 
you money — will do all your 
work easier at half the price. 


MODEL 666-R Pocket size 
V-0-M. Practically a portable 
laboratory with self contained 
snap-in type batteries. $26.50 


The above are examples of 
the complete Triplett ¥-0-M 
line in which 10,000 ohms per 
volt AC sensitivity has been 
featured for 10 years. 
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Whichever way you prefer Dual 
Controls, Mallory can supply you 
with Exact Duplicates. 


GET THEM READY-TO-USE... 


completely assembled in all the combinations of 
resistance values, tapers, taps, switches and shaft 


lengths to fit most of the popular TV sets. 


GET THEM AS SUB-ASSEMBLIES .. . 


and combine factory-made sections, switches and 
shaft tips to match the job at hand. You don’t 
need much stock ...a small inventory equips you 
to make 10,000 different combinations. And you 
don’t need much time... assembly takes less than 
five minutes 


SUIT YOURSELF, AND SUIT YOUR CUSTOMERS 


Either way, Mallory dual controls give you an exact 
match of the electrical and physical characteristics 
you need .. . plus qualities of precision, quiet opera- 
tion and long life that equal or exceed the original 


equipment control. 


Your Mallory distributor carries Mallory Exact Duplicate 
Dual Controls in the style you like. Order from him today. 


“R. MALLORY & CO. inc., INDIANAPOLIS 6. INDIANA 


RILOR, MALLOR cues MATLO® 


